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THIRTY-EIGHTH MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY. 


The thirty-eighth meeting of the Society was held on invitation of 
the president and secretary at the University of Wisconsin, Madison, 
from September 6 to 8, 1927. The members were located in the frater- 
nity houses of Phi Delta Theta, Sigma Chi, and Sigma Alpha Epsilon, 
attractively located on the shore of Lake Mendota. 

During the afternoon of Tuesday many of the visitors came in by 
automobile from all directions. On that evening was held the opening 
reception by Mr. and Mrs. Stebbins at the residence on Observatory 
Hill. 

On Wednesday morning there was a session for papers in the main 
University building, Bascom Hall, but the members decided to hold sub- 
sequent sessions at the bottom of the hill in the attractive large living 
room of the Sigma Alpha Epsilon house. After a session in the after- 
noon the Society adjourned for an inspection of the Washburn Ob- 
servatory, where perhaps the main item of interest was Burnham’s 
famous six-inch refractor, now remounted but with the old mounting 
on exhibition as a historical relic. Wednesday evening was left open, 
and a few of the members attended the dinner of the mathematical 
societies, which were meeting in Madison during the same week. 

Two sessions on Thursday finished up the scientific program, and in 
the afternoon the members were taken in cars around to the north 
shore of the lake for tea at the summer cottage of President and Mrs. 
Comstock, returning in time for the final dinner. The meeting was 
brought to a close by the usual set of after-dinner speeches, but an in- 
formal and musical group continued active until a late hour. 

On Friday some of the members returned via Williams Bay to visit 
the Yerkes Observatory. On that day there was held a meeting of the 
Executive Committee of the American Section of the International 
Astronomical Union to organize committees in preparation for the 
meeting of the Union in Leiden in July, 1928. 

The officers elected at the meeting are those whose terms in the fol- 
lowing list begin in 1927 ; the others continue to serve unexpired terms. 


President George C. Comstock 1925-1928 
Vice-Presidents A. O. Leuschner 1926-1928 
J. S. Plaskett 1927-1929 


Secretary R. S. Dugan 1927-1928 
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Treasurer 3enjamin Boss 1927-1928 
Councilors H. C. Wilson 1925-1928 
W. H. Wright 1925-1928 
C. E. K. Mees 1926-1929 


E. C. Slipher 

R. H. Curtiss 

Margaret Harwood 

Frank Schlesinger 

W. W. Campbell 

Members of the Division of Physical Sciences, National Research Council: 
Joel Stebbins 1925-1928 


1926-1929 
1927-1930 
1927-1930 
Ex-Presidents 


C. G. Abbot 1926-1929 
Frank Schlesinger 1927-1930 
Walter S. Adams 1928-1931 


The following persons were elected to membership, making a total 
of four hundred forty-three in the Society: 


Harold F. Balmer, Goodsell Observatory, Northfield, Minnesota. 

C. E. Bardsley, Box 723, Rolla, Missouri. 

Sterling Bunch, 1520 Lagonda Avenue, Ft. Worth, Texas. 

Yu-che Chang, Yerkes Observatory, Williams Bay, Wisconsin. 
Willard J. Fisher, Harvard College Observatory, Cambridge, Mass. 
Willard H. Garrett, Baker University, Baldwin, Kansas. 

Frank S. Hogg, Harvard College Observatory, Cambridge, Mass. 
Margaret K. Holbrook, Whitin Observatory, Wellesley, Mass. 
Michel Kovalenko, Swarthmore College, Swarthmore, Pennsylvania. 
Horace C. Levinson, 5485 Cornell Avenue, Chicago, Illinois. 

Morris Liferock, U. S. Naval Observatory, Washington, D. C. 

Allan D. Maxwell, Detroit Observatory, Ann Arbor, Michigan. 

G. W. Moffitt, Yerkes Observatory, Williams Bay, Wisconsin. 
William W. Morgan, Yerkes Observatory, Williams Bay, Wisconsin. 
Alexander Pogo, Yerkes Observatory, Williams Bay, Wisconsin. 
Howard S. Rappleye, U. S. Coast & Geodetic Survey, Washington, D. C. 
Helen B. Sawyer, Harvard College Observatory, Cambridge, Mass. 
Frances L. Seydel, Detroit Observatory, Ann Arbor, Michigan. 

W. F. H. Waterfield, Harvard College Observatory, Cambridge, Mass. 


Members of the Society present at the Madison meeting were: 





S. Albrecht 


W.E. Anderson 


H. F. Balmer 
W. O. Beal 
Maude Bennot 


Harriet W. Bigelow 
N. T. Bobrovnikoff 


B. Boss 

E. W. Brown 
Y.C. Chang 
C. A. Chant 


G. C. Comstock 
C. C. Crump 

J. H. Darling 
R. S. Dugan 
J.C. Duncan 


O. L. Dustheimer 


C. T. Elvey 
E. A. Fath 
J. W. Fecker 
P. Fox 


E. B. Frost 


W. H. Garrett 
C. M. Huffer 
R. C. Huffer 
W.R. Jewell 
M. Kovalenko 
J. Kunz 

K. Laves 

O. ie Lee 
Hazel M. Losh 
E. S. Manson 
G. W. Moffitt 
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W. W. Morgan J. H. Pitman J. Stebbins 

D. B. McLaughlin A. Pogo O. Struve 

G. F. Paddock E. D. Roe, Jr. F. D. Urie 

J. Pawling F. Slocum G. Van Biesbroeck 
E. C. Phillips E. Smith E. L. Williams 


The next meeting of the Society will be held at Yale University in 
December, 1927. 


ABSTRACTS OF PAPERS 


ON THE SPECTRA OF COMETS. 


By N. T. Bosrovnikorr. 


The spectra of twenty-two comets which were obtained during the 
period from 1908 to 1927 at the Yerkes Observatory with the Zeiss 
6-inch ultra-violet camera and objective prisms have now been studied 
photometrically. <A self-registering microphotometer with a thermopile 
was used for this purpose. The spectrum of comet 1927 d (Stearns) 
was observed visually at a heliocentric distance 3.7 astronomical units. 

Evidence for existence in the comets of two distinct types of continu- 
ous spectrum is obtained. One spectrum has its maximum of intensity 
near A4700 and has been called “the solar-type spectrum.” The other 
with its maximum at about A4000 has been called “the violet-type 
spectrum.” A correlation between the heliocentric distance of the comet 
and the type of the continuous spectrum was established. At r<0.7 
astronomical units the solar spectrum is usually predominant, at r >0.7 
the violet. No definite correlation between the type of the spectrum 
and the phase-angle of the comet was found. 

Sudden changes in the spectra of the comets were studied, especially 
in comet Delavan (1914\V). Similar changes in the spectrum of 
Halley’s comet were described in a previous publication. Spectra of 
different parts of the comet were isolated and compared with direct 
photographs. Two cases of contradiction to Bredichin’s theory of 
cometary forms were found: Comets Delavan and Gale (1912 II) had 
the same spectrum for both tails. 

Reasons were given in favor of the fluorescent origin of the cometary 
spectrum. 


ON THE VARIABLE ROTATION OF THE EARTH. 
By BENJAMIN Boss. 
The amplitude of the periodic term in right-ascension of the form 


A sina + Bcosa bears a strong correlation to the minor fluctuations 
of the moon’s motion, suggesting a common physical cause. Interpreted 
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on this basis, the rate of rotation of the earth is subject to annual 
variation. 

Treating the Greenwich moon observations, a periodic variation fol- 
lowing the sidereal month was disclosed. 

Taken in conjunction, the annual and monthly periods suggest a 
diurnal variation in the rate of rotation of the earth. While there is 
evidence of diurnal changes, as shown by clock corrections, the latter 
contain factors which must be eliminated before definitive results can 
be obtained. 

It is suggested that the physical cause for the phenomenon may be 
found in tidal action upon the body of the earth. 


GRAVITATIONAL EFFECTS IN SPIRAL NEBULAE. 
3y Ernest W. Brown. 


An account was given of some preliminary investigations into gravi- 
tation potentials suitable for spiral nebulae, on the assumption that the 
latter consisted mainly of stars between which collisions were very 
infrequent. It was also assumed that the principal part of the motion 
of each star was in a circle and that in a first approximation the nebula 
rotated like a rigid body. It appeared that the equiangular spiral forms 
of the arms could be preserved for long periods of time and that under 
certain conditions the arms would gradually close and in others would 
open. These potentials involved less difficult assumptions to account 
for the arms than those made by the author in an earlier paper. 


SPECTROSCOPIC OBSERVATION OF ¢ PERSEI. 


By O. L. DuUSTHEIMER. 


The study of the spectrum of ¢ Persei has been the subject of several 
detailed investigations. Important papers have been written by Luden- 
dorff, Cannon, Jordan, Lockyer and Fredette, each of which has added 
new information in regard to this erratic star. The writer measured 
162 Ann Arbor spectrograms, taken with a one-prism spectrograph 
attached to the 37-inch reflector between October, 1911, and Decem- 
ber, 1925. The main conclusions of the former investigators of ¢ Per- 
sei have been verified. The velocity-curves for hydrogen absorption by 
Ludendorff, Cannon, and Jordan have been confirmed. The general 
contour of Jordan’s emission-curve was verified but the center-of-mass 
axis was found to be 11 km greater for the Ann Arbor measures than 
those of the Allegheny spectrograms. A new helium velocity-curve was 
obtained which is similar to the hydrogen velocity-curves. The primary 
and secondary maxima as well as the minima occur at about the same 
phases as the change in the absorption and emission cu ves. 
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The measures of 608 spectrograms were used in obtaining a new 
period of 126.626 days for ¢ Persei. This result is a rather good mean 
of the periods obtained by Ludendorff, Cannon, Jordan, and Lockyer. 
In determining this period observations over a range of eighty complete 
cycles were used. Normal places were formed from the measures of 
the [H] and [K] lines of calcium and a new K derived from the plotted 
calcium curve. There is a slight tendency for the [K] line of calcium 
to follow the other curves. The [H] of calcium was hard to measure 
on account of its blend with H¢. 

Ludendorff also found firfe lines which at times appeared double. 
Jordan noted a few of these on the Allegheny plates but never double. 
The Ann Arbor results verify Jordan’s findings in this respect. Indi- 
vidual intensity-curves for the ratio of the red to the violet components 
of the hydrogen emission bands were obtained. The general character 
of these curves is similar to the velocity-curves derived from the central 
absorption and emission of hydrogen. The Ann Arbor measures show 
a much greater range for the secondary curve and also suggest that 
the secondary maximum and minimum occur about 6 days later than is 
indicated by other observers. From this it appears that the secondary 
maximum is decidedly variable and that the phases at which the 
secondary maximum and minimum occur are changeable. 

Binary motion will take care of some of the changes taking place in 
¢ Persei but it will not account for all the observed phenomena. One 
of the most reasonable explanations of the changes in the spectrum of 
this star is that it pulsates, contracting and expanding in a period of 
126.626 days. According to the pulsation hypothesis, the layer of gas 
giving rise to the emission bands in ¢ Persei pulsates through a nar- 
rower range than the higher layer producing the narrow hydrogen 
absorption lines. A second pulsation of shorter period and smaller 
range would account for the secondary maximum and minimum so 
pronounced in the velocity-curve of this star. 


STELLAR PARALLAXES FROM THE DEARBORN OBSERVATORY. 


By Puitie Fox ANp MAupE BENNoT. 


At the Hanover meeting of the Society in 1924 some studies of the 
Dearborn Observatory parallaxes were presented. These studies have 
now been reviewed and extended using revised and corrected values for 
the parallaxes. There are now available for comparison modern trigo- 
nometric determinations for 112 of our fields, with a total of 228 com- 
parisons. For 65 fields we find other determinations greater than ours. 
For 47 fields ours exceed the others. For 130 comparisons our values 
are in excess; for 98 they are smaller. A few of the values of our list 
must be considered as provisional as they are for stars originally used 
for comparison stars and for which motion was detected during the 
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course of the reductions. Some of them are ill placed on the plates, far 
from the centroid of the remaining comparison stars. If we discard the 
comparisons for six such stars, the average difference in parallax for 
all remaining comparisons is 0”.009, with Dearborn Observatory paral- 
lax in excess. 

Various tests were made to see if the differences in parallaxes were 
dependent on other variables. No dependence was indicated for right 
ascension of the field, average hour angle, number of seasons, or spec- 
tral type. The relation of difference in parallax depending on difference 
in magnitude of the parallax star and mean magnitude of the compari- 
son stars is still indicated, though the slope of the line through the platted 
points is reduced. In the formula, y—=a- bx, where + is the differ- 
ence in diameter in millimeters between the parallax star and the mean 
diameter of the comparison stars (0.1 mm—1.6mag.) and y is the 
correction to the parallax to reduce the value to the system of the paral- 
laxes used in the comparison, a= -+0.0003 and b =—0.4118. The 
earlier discussion made a= -+0.004 and b) =—0.444. An explana- 
tion of this relation is not apparent, but the diminished differences with 
the increased number of comparisons suggests that with more com- 
parisons the apparent systematic difference might vanish. 

The average probable error using all fields is 0”.0105; discarding the 
six noted above, it is 0”.0096. 


THE BARNARD ATLAS OF SELECTED REGIONS OF THE 
MILKY WAY. 


By Epwin B. Frost. 


An advance copy of “A Photographic Atlas of Selected Regions of 
the Milky Way” by the late Professor Edward Emerson Barnard, was 
exhibited to the Society. It is issued in two Parts, separate volumes, 
and is No. 247 of the Publications of the Carnegie Institution of Wash- 
ington. Part I contains fifty-one photographic prints of the selected 
areas of size about 10 by 10 inches, each of which is faced by Professor 
Barnard’s description of the picture, compressed into one page. An 
Introduction describes the Bruce telescope and gives many notes on the 
subject of celestial photography as they had been written down at vari- 
ous times by Mr. Barnard. It also contains a list of 349 dark objects, 
including the list of 182 originally published by Barnard in the Astro- 
physical Journal. A fine photogravure of Professor Barnard forms the 
frontispiece of Part I. 

Part II contains for each region a key chart drawn by Miss Calvert 
on exactly the scale of the photograph, and provided with codrdinates 
for the ready location of objects of interest. Many of these objects, 
including the dark markings are also numbered on the key chart. On 
the page facing the key chart, is a table collecting all the essential in- 
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formation regarding these numbered objects, and listing again the 
principal dark objects in that region. It is intended that the users of 
the Atlas shall have open before them Part | and Part II to the same 
region at the same time, and then all the data available for that area 
will be before them, without any turning of pages. 

The work has been edited and prepared for publication by Edwin B. 
Frost and Mary R. Calvert of the Yerkes Observatory. It-is expected 
that it will be ready for distribution by the Carnegie Institution ot 
Washington during the present autumn. 


NEW DEMONSTRATION EQUIPMENT FOR ASTRONOMY 
TEACHERS. 
By H. W. GEeroMAnos. 


There were exhibited models or slides of new apparatus, including a 
planetarium, a spectra demonstrator, a momentum apparatus, and a 
precession-of-equinox model. ( Ep.) 


A PHOTOMETRIC SURVEY OF RED STARS. 
By C. M. Hurrer. 


A study of stars of Class M has been undertaken with the photo- 
electric photometer of the Washburn Observatory, the observations be- 
ing divided between Mr. Stebbins and the writer. Stars brighter than 
visual magnitude 6.0 were selected from Volume 50 of the Harvard 
Annals, one or more stars of class M being compared in a group with 
stars of Class Kk or G. 


TABLE I. 
Absolute Stars Stars Per Cent 
Magnitude Tested Variable Variable 
—4.3 to —1.2 7 7 100 
—1.1 —0.5 11 5 45 
—0.4 “ —0.2 22 9 41 
= 9 +(.1 45 11 24 
+0.2 +0.7 19 0 0 
Total 104 32 31 
TABLE II. 
Stars Stars Per Cent 
Spectrum Tested Variable Variable 
MO 15 1 7 
Ml 14 0 0 
M2 33 8 24 
M3 20 6 30 
M4 11 7 64 
M5 8 8 100 
M6 3 Z 67 


MO to M6 104 az 31 
GO to K5 101 3 3 
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Table I gives the number of variable stars arranged according to 
their absolute magnitudes. Table II shows the percentage of variation 
according to the class, using the recent Mount Wilson classification. 
Stars with a range as great as 0.10 magnitude or more have been 
marked as variable. 

It was suggested to us by Dr. W. S. Adams that the red stars might 
show a variation which would depend on the absolute magnitude. From 
Table I it is evident that this is the case. The seven stars brighter than 
absolute magnitude —1.1 are all variable. Among these are included 
five known variables: a Orionis, »'Cephei, y’ Aurigae, a Herculis, and 
R Lyrae. Their variations are greater than one-quarter of a magnitude. 
The other 27 stars, with two exceptions (7 Geminorum, and g Herculis) 
vary from 0.1 to 0.25 magnitude and were unknown as variables be- 
fore this study was begun. From this it appears that of the stars tested 
all of Class M having absolute magnitudes brighter than —1.1 are 
variables, one-third from —1.1 to 0.0 are variables, and only one M 
star fainter than absolute magnitude 0.0 was found to vary, and that 
by only 0.1 magnitude. 

Our anticipation that many red stars of advanced type would be 
variable has likewise been confirmed. Nearly forty per cent of the M 
stars examined whose class is M2 to M6 are variables, whereas only 
one star of class M1 or MO was found to be variable. That exception 
was y' Aurigae whose absolute magnitude is —2.7, class M10. 


THE VELOCITY-CURVES AND PERIOD OF ¢ TAURI. 
By Hazet Marie LosH. 


A new period of 133 days was determined for ¢ Tauri from the ob- 
servations at the Detroit Observatory in 1914, 1923-24, and 1926-27, 
and by Adams at the Yerkes Observatory in 1902-05. The mean curve 
was based upon the velocities derived from the hydrogen lines on the 
plates of 1923-24 and 1926-27. The 1914 observations did not extend 
over a long enough period of time to determine accurately the velocity 
of the center of mass for that cycle, and therefore were not included in 
the mean curve. The range in the velocities derived by Adams from the 
measurement of Hy alone was greater than for the velocities determined 
at the Detroit Observatory, and therefore could not be included in the 
mean curve. 

The form of the mean velocity-curve is quite irregular. This velocity- 
variation may be due to vertical motions of the atmosphere in a period 
of 133 days, or it may possibly be better explained by a combination of 
atmospheric and orbital motions. 

Assuming an elliptical curve through the observations, the following 
preliminary elements were obtained : 
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133 days 
2°7068 
13.4293 days (Phase) 
317° 3°6 
0.308 
+29.80 km/sec. 
10.5 km/sec. 


Aee &€ rv 
tii dw dead 


THE MASSES AND LUMINOSITIES OF ECLIPSING BINARIES. 
By Dean B. McLAuGHLIN. 


Radii, masses, and densities are calculated for forty-one eclipsing 
binaries by combination of photometric and spectrographic data, and 
the adoption of hypothetical mass ratios for ten stars in which only one 
spectrum has been measured. Mean masses for pairs of several spec- 
trum groups are as follows: 


08.5, 700; BO-B2, 30©; B3-B5,8.9©; B8-A0,6.4©; A2-A8, 5.30; 
FO-F5, 1.2©; F8-G5, 2.10; M1, 1.20. 


Bolometric absolute magnitudes are calculated and plotted against 
mass on an Eddington diagram. Many stars show very large residuals. 
Five stars of well determined mass are so far from the curve that no 
reasonable allowance for errors of observation will bring them near it. 
These are S Antliae, RX Herculis, RS Canum Venaticorum, TV Cassi- 
opeiae, and 6 Lyrae. 

A mass-luminosity relation carries with it a mass-density relation for 
any given effective temperature. In this manner it is shown that the 
above-mentioned stars would require an eight-fold or greater change 
of density to place them on the mass-luminosity curve. The change of 
radius necessary to effect this would do violence to the photometric ob- 
servations. 

It is concluded that the eclipsing binaries indicate that the mass- 
luminosity relation is statistical, and not individual. 


THE SPECTRA OF JUPITER AND SATURN. 


By Donatp H. MENZEL. 


It was pointed out several years ago, by the author, that the banded 
spectra of the giant planets are of considerable interest, astrophysically. 
The correspondence between the individual spectra is, apparently, 
sufficient to justify the assumption that the bands arise from a common 
origin, presumably a molecule which is still dissociated at very low 
temperatures. The great increase in the intensity of absorption, from 
Jupiter to Neptune, is analogous to the strengthening of the titanium 
oxide bands in low temperature stars, the sole difference being the 
relative critical dissociation temperatures of the absorbing material. The 
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recent radiometric observations of these planets have disclosed no evi- 
dence of high surface temperature, as formerly postulated, these new 
results being in harmony with the fact that the bands are strengthened 
with increasing solar distance, as if solar radiation alone were re- 
sponsible. 

Accepting the foregoing reasoning as true, it follows that local differ- 
ences of temperature upon the surface of any planet will be attended 
by stronger bands in its spectrum. Hence the limbs, which would 
naturally be the cooler, should exhibit heavier absorption and if, in 
spite of rapid rotation, there be any considerable cooling during the 
night, the east limb should show the most marked effect. 

Visual spectra of both Jupiter and Saturn, taken with the 36-inch 
refractor, apparently agree in showing the bands much stronger upon 
the east limb. In both cases, however, spectra were not obtained until 
after opposition, so that the western terminator could not be observed. 
The asymmetry of the bands, however, is greater than the phase angle. 
Corresponding spectra, taken before opposition, will settle the question 
of the reality of the phenomenon of relative limb intensities. Aside 
from this, the fact that the bands are strengthened at the edge is of 
interest. It is not possible, at present, to estimate how much of the 
difference is due to increased atmospheric depth and how much to lower 
temperature, but, from the magnitude of the observed effect, it seems 
probable that the latter cause is at least appreciable. 


SPECTROSCOPIC AND PHOTOMETRIC OBSERVATIONS 
OF CP CYGNI. 
3y W. W. Morcan. 


It is important to determine the shortest period possible for an 
eclipsing binary of spectral type A. Only two such stars are known 
having a period less than half a day, T Sextantis and CP Cygni. There 
is a question as to whether the period of T Sextantis should noi be 
doubled. 

Twenty-one spectrograms of CP Cygni obtained with a new short- 
focus camera on the Bruce spectrograph of the forty-inch telescope fail 
to show any change in radial velocity over half the period published by 
B. Okouneff. A single line, Magnesium 4481, was measured. 

Twenty extrafocal exposures with the 136-mm Zeiss ultra-violet 
camera fail to show any change in brightness. The mean deviation for 
one series of ten exposures is 0™.023. 

The published period, 0°.4984, almost exactly half a sidereal day, was 
derived from visual estimates by Selivanoff, Tsessevitch, and Okouneff. 
As there are only two comparison stars near enough in brightness to 
allow accurate estimates of the supposed variable to be made, and as 
CP Cygni is brighter than either one, it seems that the observed varia- 
tion was an effect of hour angle. 
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GRAPHICAL DETERMINATION OF ORBITS OF VISUAL 
BINARY STARS. 
By J. J. NAssAu AND P. D. WILKINS. 


A method is developed for determining the orbits of visual binary 
stars which requires, in general, observations for at least one period. 
From the given data, two figures are drawn in rectangular codrdinates. 
The first shows position angle plotted against time, and the second, 
distance against time. <A third figure, distance against position angle, 
is drawn from the first two figures. Two equal distances differing in 
position angles by 180° are each the projection of the semi-latus rectum 
of the real ellipse. From Figure 3 these are obtained with their cor- 
responding position angles. The corresponding time is obtained from 
Figure 1 and then transferred to Figure 2. The bisection of this inter- 
val, with the bisection of the remaining interval within one period, in 
Figure 2, yields the times of the periastron and apastron passages. The 
position angles of the projections of the periastron and apastron 
distances are now obtained from Figure 1. 

From these two projections, the eccentricity of the real orbit is found. 
If the proper interval is added to and subtracted from the time of 
periastron passage, the time of passage of the companion star over the 
extremities of the minor axis of the true orbit is found, and Figure 2 
gives the projections of the distances from the primary star to the 
extremities of the minor axis of the real ellipse. This will yield the 
length of the projected minor axis. The solution is now well adapted 
to Zwier’s equations. 

The proposed method furnishes a simple and effective determination 
of the orbits of visual binary stars without basing the solution on the 
drawing of the apparent ellipse, while it makes full use of the time 
element. 

To illustrate the method the orbit of 70 Ophiuchi was computed. 


PERSONAL EQUATION IN OBSERVING OCCULTATIONS. 
By E. C. PHILtips. 


In this paper there was described an apparatus for producing and 
recording artificial occultations ; the methods of using the apparatus for 
determining the lag of an observer in recording the occultations were 
briefly outlined and the following results were indicated. 

For disappearance at the dark limb when it is rendered visible by re- 
flected earth-shine the lag is smallest and for the two observers using 
the apparatus amounted to 0.25 sec. and 0.29 sec., respectively. 

For disappearance at the dark limb when this is invisible, the lag was 
found to be 0.29 sec. and 0.32 sec., respectively. 
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For disappearance at the bright limb the lag was found to be 0.33 
and 0.32 sec., when the observing conditions were made favorable; in 
case of poor conditions involving excessive glare in the field the ob- 
servations become correspondingly poor and precede or follow the 
actual time of disappearance by 2 or 3 seconds. 

In all the above cases the disappearance was recorded on the chrono- 
graph with the usual observing key. The average deviation of indi- 
vidual observations from the mean values given above was 0.03 sec. 

When a stop-watch was used the lag was found to be negative, that 
is the observed time of disappearance was about 0.25 sec. earlier than 
the actual time. Investigation showed that this was due not to a per- 
sonal equation of the observer but to the action of the watch itself which 
besides having an error of eccentricity seemed to start more promptly 
than it stopped. 

The above results depend on admittedly meagre experimental data, 
about 210 observations in all, and hence are presented as preliminary 
only ; they are, however, considered as giving fairly accurate values for 
the lag involved in the use of a key and chronograph. The stop-watch 
results need much more extensive investigation. 


PHOTOGRAPHS OF VENUS. 
By Frank E. Ross. 


During the past summer, 1927, the writer photographed Venus with 
the Mount Wilson 60-inch and 100-inch reflectors, through various 
filters from ultra-violet to infra-red. The ultra-violet pictures showed 
markings, both dark and bright, which varied from night to night. On 
June 26, a sharp wedge-shaped marking was photographed, which ap- 
peared to remain stationary over an interval of one hour, accordingly 
suggesting a slow rotation-period for the planet. In general the mark- 
ings were dark bands perpendicular to the terminator, strongly sugges- 
tive of the belts of Jupiter, several sometimes appearing on one night. 
On June 6, an extended bright cloud covered the region around the 
south point. Both the south and north points appeared to be the region 
of bright clouds, the dark bands confining themselves to the central 
portions of the disc, extending from the terminator to the edge at times. 

No markings were seen visually, although they were carefully 
searched for each night. This agrees with the photographs, for the 
negatives made through blue, red, and infra-red filters gave not a trace 
of the markings. 


THE VAN VLECK OBSERVATORY EXPEDITION TO NORWAY FOR 
THE ECLIPSE OF JUNE 29, 1927. 


By FrepericK SLocumM. 


The path of totality of this eclipse crossed England, Norway, and 
Sweden. Weather records indicated that the probability for clear sky 
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was highest for the central valleys of Norway, so it was decided to 
locate at Aal in Hallingdal, on the Oslo-Bergen railroad. We planned 
to concentrate on the structure and photometry of the corona. Four 
cameras of 3 inches aperture and 12 feet focal length were mounted on 
a single polar axis driven by a heavy clock. Two short focus cameras 
were to be used without clockwork. Standard squares were to be im- 
pressed upon all plates for determining the photometric constants in 
connection with the study of the distribution of light in the corona. A 
King “pin-hole’”’ photometer for measuring the integrated light of the 
corona was also to be used. Lantern slides of the location and of the 
apparatus were shown. The sky was totally cloudy on the day of the 
eclipse, and no plates were exposed. 


MERIDIAN-CIRCLE OBSERVATIONS OF EROS COMPARISON STARS. 


3y Extiotr SMITH. 


The asteroid Eros at its near approach to the earth in 1930-31 moves 
eastward among the stars along nearly the same parallel of declination 
through about four hours of right ascension; it then turns quite abrupt- 
ly and follows the same meridian southward through more than sixty 
degrees with deviations either way of about thirty minutes in right 
ascension. Meridian circle observations of Eros reference stars for 
the first section of this path present no unusual difficulties but a large 
number of observing nights is required for the second section, as the 
reference stars here have such a wide range of declination within nar- 
row limits of right ascension. 

Two lists of Eros reference stars have been published for which 
meridian circle observations are desired. The first list contains 419 
stars for the section of its path in which its motion is eastward, the 
second list 402 stars for the section of its path in which its motion is 
nearly southward. The stars of the first list are distributed through 
more than five hours of right ascension with comparatively little varia- 
tion in declination, while those of the second list are included within an 
hour and six minutes of right ascension. The last hour of the second 
list contains 335 stars. The lists were prepared with the object in view 
of having two stars to each square degree in the region of sky through 
which Eros will pass. 

In November, 1926, Professor A. Kopff, who prepared and published 
these lists, wrote the Cincinnati Observatory requesting that we under- 
take a part of the observations of the second list. We accordingly 
agreed to observe the stars between 0° and —10° declination. 

There are 63 stars within this range of declination included within 
18% minutes of right ascension. In ten nights of observing all but two 
stars of this list were observed this spring. One of these was marked 
as too faint for our instrument, the other as difficult because of its 
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faintness. Dr. Yowell read the microscopes and recorded the observa- 
tions while I made the transit observations. In this way we were able 
to observe stars from one to two minutes apart. 

The magnitude of these stars, as published, range from 7.0 to 9.7, 
but according to my estimates several of the stars are visually brighter 
than the magnitudes given while a few are fainter. The stars marked 
as faint for our instrument were given as of magnitudes 9.5 and 9.3 
while the one given as the faintest, 9.7, was observed without difficulty. 

The same B.J. stars were used as comparison stars on each night of 
observing and screens were employed to reduce their magnitudes to the 
mean of the Eros stars observed. 


TESTS OF THE SOLAR VARIATION BY PHOTOMETRIC 
MEASURES OF URANUS. 


By Joe, STEBBINS AND T. S. JACOBSEN. 


The photometric measures of the satellites of Jupiter made at the 
Lick Observatory in 1926 were continued there in the summer of 1927. 
Measures were also made of Uranus which was close to Jupiter in the 
present season. It was expected that Uranus would show the variation 
of about 0.15 magnitude in a period of 0.45 day, detected by Leon 
Campbell and announced in Harvard Circular No. 200, 1917, but this 
variation was not found. The light was practically constant during two 
months and more, the probable error of an observation being less than 
0.005 magnitude. If further measures confirm this result it is evident 
that Uranus will be a first class object for tests of the solar variation. 
The work began in July and will continue through the oppositions of 
Jupiter and Uranus until October, 1927. 


A MODIFIED FORM OF THE PROJECTION METHOD FOR THE 
REDUCTION OF SOLAR PHOTOGRAPHS. 


By HaArLAN TRUE STETSON. 


At the solicitation of the Weather Bureau four stations are now co- 
operating through the U. S. Naval Observatory in the daily photogra- 
phy of the sun’s surface, deducing the heliographic positions of all 
visible spots and forwarding to Washington such positions and 
measured areas as may be needed and can be furnished for those days 
on which local data are not available. Besides the Naval Observatory 
the stations co-operating are the Mount Wilson Observatory, Yerkes 
Observatory, and the Harvard Astronomical Laboratory. 

The photographs taken at the Harvard Laboratory give a solar image 
some six centimeters in diameter and it is for the determination of the 
heliographic coordinates of spots on these plates that we have found a 
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modified form of the globe scheme introduced by Hale exceedingly 
serviceable and convenient. 

It will be recalled that the method used by Hale was to project 
optically the negatives of the solar image upon a steel sphere having a 
surface ruled with a graving tool into spherical coordinates one degree 
apart. When the photographic image of the sun is projected on to a 
sphere with properly oriented axis, and placed at the appropriate dis- 
tance, it becomes at once possible to read off the original spherical co- 
ordinates of every spot. 

In place of the steel ball used by Hale, we make use of a well made 
white globe with a matt celluloid finish upon which marks can be made 
and erased with perfect satisfaction. The globe is eight inches in 
diameter and is mounted in a supporting ring graduated into degrees. 
This supporting ring is in turn mounted in a fork support which may 
be adjusted about a vertical axis by the amount necessary to allow for 
the tip of the solar pole to or from the earth. The angle of inclination 
of the sun’s axis to the fundamental plane perpendicular to the line of 
sight is given in the Ephemeris as is also the position angle of the solar 
axis with respect to the north and south line. 

The adjustment of the axis of the globe for the latter inclination or 
position angle with the north and south line is effected by turning the 
supporting ring in the fork which supports it. The graduations on a 
horizontal circle facilitate the adjustment of tilt with respect to the 
fundamental plane whereas the graduations of the supporting ring of 
the globe itself allow for accurate orientation of the axis in position 
angle. 

When the axis of the globe has once been adjusted to correspond to 
that of the sun for the day in question, the photographic negative is 
placed in the projecting lantern with the east and west line vertical and 
the image of the solar disk cast upon the globe. The size of the image 
is always made to fit the globe exactly by adjusting the distance of the 
globe from the lantern in conjunction with the focusing of the project- 
ing lantern itself in the usual way. In this way compensation is provid- 
ed for the change in the apparent diameter of the sun throughout the 
year. 

With the solar image projected onto the globe the centres of all visi- 
ble spots can be accurately located with a sharp pointed pencil and 
numbered in any sequence or date desired. It is usually possible to mark 
on the globe the position of spots from several negatives taken on 
successive days without confusion. 

As soon as all the spots have been located for a given day or series 
of days, a solar meridian is carefully drawn along the edge of the brass 
supporting ring which will make possible the resetting of the globe to 
the same identical position or for any other longitude of sun’s centre 
that may be desired. The globe thus marked together with its support- 
ing ring is then removed from the supporting stand and placed in a 
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precision mounting accurately machined and with a horizontal circle 
reading by degrees from 0° to 360°. The globe and ring are placed in 
the stand so that the axis of the globe is perpendicular to the horizontal 
circle. The position of the pole is read directly from the brass support- 
ing ring. 

The globe is then rotated in its stand until each spot in turn is brought 
under the meridian ring from which the heliocentric latitude is at once 
read directly to the nearest degree and by estimation to the nearest 
tenth of a degree. The difference in heliographic longitude is obtained 
at the same time by noting the movement of the fiduciary meridian with 
respect to the horizontal circle reading which again may be read direct- 
ly to the nearest degree and by estimation to the nearest tenth of a de- 
gree. The reduced values are referred to the meridian passing through 
the centre of the sun’s disk and are expressed to the nearest degree. By 
such an arrangement it is possible in a short time to make several inde- 
pendent setups, reversing the plate meanwhile, thus automatically 
checking the postions and reducing the probable errors of reading as 
desired. 

Actual tests show that results obtained by this method compare 
favorably with the results obtained from the same plates when a 
Gaertner comparator is used for measurement and the measures re- 
duced in accordance with the rigorous method employed at Greenwich. 
Present observations indicate a probable error well under one degree. 


THE SPECTRUM OF NOVA AQUILAE 1927. 


3y Otto StTRUVE. 


Slit-spectrograms of Wolf’s recent nova in Aquila were obtained with 
the Bruce spectrograph of the Yerkes Observatory on September 1.13, 
September 2.15, and September 5.16U.T. A new camera-lens de- 
signed by Mr. Moffitt and giving a linear dispersion 127 A per mm at 
44500 was used. The exposure times ranged from ninety minutes to 
four hours and fifteen minutes. 

The spectrum shows the usual emission bands characteristic for the 
nebular stage in the development of a nova. On an Eastman 40 plate 
and with the usual focus-setting of the 40-inch telescope the strongest 
band is HB; 44640 is decidedly weaker and has diffuse edges, while 
nebulium I is third in intensity. The comparatively strong emission at 
44686 is peculiar. An absorption line seems to be present near its violet 
edge. Another narrow absorption line is suspected in the center of 
bright H8. On the composite band Hy and A4364 there are at least two 
absorption lines visible with certainty. The details of the measurements 
against the titanium and iron comparison spectra are tabulated below. 
The photographic magnitude of the nova was determined by Mr. W. H. 
Garrett as 9.4 on Aug. 21; 10.0 on Sept. 2 and 10.1 on Sept. 4. The 
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photovisual magnitudes for the same dates were 9.2; 10.1; 10.4. My 
own visual estimate in the finder of the 40-inch telescope was 10.2 on 
Sept. 1 and 2. The nova had a distinctly reddish color. This seems 
paradoxical if contrasted with the negative color-index found by Mr. 
Garrett on Sept. 2 and 4. However, the yellow filter used by him for 
the photovisual magnitudes does not transmit Ha. The red appearance 
is thus almost certainly due to a strong Ha emission band, with little 
or no radiation from the yellow part of the spectrum. 

It was stated by Shapley in Harvard Announcement Card 31, that 
objective prism plates taken with an 8-inch telescope on August 16 and 
17 showed A4640 strongest. Provided that the emulsion used was of 
the ordinary photographic type similar to Eastman 40 (used here), the 
character of the spectrum has changed between that date and Septem- 
ber 1. There is no certain evidence of any change between Sept. 1 
and 5. 





Violet Mean 

Edge Red Edge Emission Absorption Probable Origin 
4090.7 4112.8 4101.8 4101.8 H6 4101.7 
4332.6 4351.2 AS sn ewiva Hy 4340.5 
cae § wwe .  j ssSmem 4352.5 ? 

Sie in at Stinigiin 4358 .2 ? 

4363.0 4375.8 ae Neb. ? 4363 
4584.5 4616.4 ee Neb. 4605 
4621.6 4658.9 4640.2 oe N+ 4640 
4673.3 4696 .2 4684.8 4670.5 He+ 4685.8 
4707 .4 4721.2 4714.5 “wens Neb. 4712 
4850.8 4876.3 ABGS.6  ——— icess Hf 4861.3 
4913.8 4934.6 Sd nt Te : He 4921.9 
4947.5 4971.0 4959.2 rere Neb. II 4958.9 
4995.3 5022.7 5009 .0 ee Neb. I 5006.8 


ON THE K-TERM IN RADIAL VELOCITIES. 
By Rarpu E. WItson. 


It was pointed out by Campbell in 1910 that the mean peculiar radial 
velocity of the stars, taking account of sign, did not vanish as it should 
if the motions were at random. Rather large positive values of this 
quantity in spectral classes B, K, and M seemed to point to a real effect, 
which was interpreted by some investigators as evidence of an expand- 
ing universe. Since 1910 the number of radial velocities available has 
more than tripled and the representation of velocities of stars south of 
declination —30° has been materially strengthened, thus rendering less 
effective the purely statistical sources of error which may have entered 
into the earlier determinations of the K-term. 

New determinations of the values of K, based upon 3761 radial 
velocities less than 50 km/sec. after correction for the solar motion, 
were made by two methods, the first in which the solar speed was left 
as an unknown with K, and the second in which the solar speed was 
taken from the first solution V@ =—19.6km/sec., and the simple 
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mean K formed. The results are given in the accompanying table. 


Type Vo P.E. K, K;  P.E. 7 
km km km km km 

BO - BS —20.2 +0.9 +3.4 +3.5 +0.6 384 
B8 - A3 —16.8 0.8 +0.5 +0.5 0.5 675 
A5 - F5 —18.7 1.0 —0.1 0.0 0.6 521 
Fe = G5 —17.4 1.2 —l1.1 —0.9 0.6 670 
KO - K2 —18.0 1.0 0.0 0.0 0.6 941 
K5 - M —25.5 1.3 +1.1 +0.9 0.8 513 
B8 - M —19.2 0.51 —0.06 —0.04 0.29 3310 
All —19.6 0.45 +0.44 +0.44 0.26 3761 


These results indicate that the tripling of the data alone since 1910, 
with its consequent reduction of the purely statistical errors has practi- 
cally eliminated the K-term from all the spectral classes except B, in 
which class, as others have shown, several causes may operate to pro- 
duce a positive mean radial velocity. 


THE DEFINITIVE ORBIT OF COMET DELAVAN 1914 V. 


By GrorceE VAN BIESBROECK. 


During its long period of visibility extending over twenty-one 
months this conspicuous comet has been abundantly observed. A new 
reduction has been made of all the observational material which con- 
sisted, after discarding measures of insufficient weight, of a total of 
912 positions. 

As starting elements the writer used those of a slightly hyperbolic 
orbit, obtained by him in 1915, which represented the measures to with- 
in 25”. After taking into account planetary perturbations a least-squares 
adjustment gave the final elements. The corrections to the starting 
elements are small: the perihelion passage, for instance, changes only 
by 3 minutes of time. The hyperbolic character of the orbit again comes 
out quite definitely : the value of 1/a is —1465 units of the seventh deci- 
mal with a mean error of 31. The main reason for the investigation 
was to find if the orbit would change its character by computing the 
perturbations: sufficiently far backward and reducing the elements to 
the center of gravity of sun and planets. The perturbations in 1/a 
were computed backward to 1898 for Jupiter, for Saturn back to 1886. 
The final value of 1/a then becomes +119 + 31 units of the seventh 
decimal and from the run of its increase it seems probable that the 
change would be more than a couple of units until the ultimate value 
is reached. At this point the expression for the upper limit of the 
change given by Stroémgren figures out 43 units. The value of 1/a was 
therefore originally positive and the comet must be considered as a per- 
manent member of the solar system thus confirming a conclusion that 
has been reached for previous comets having shown reliable hyperbolic 
orbits in the vicinity of the sun. 
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However, to the last value of 1/a mentioned corresponds a semi- 
major axis of 84000 A.U. and the aphelion distance would be twice as 
much, so that the comet would have come from a distance almost of the 
order of that of the nearest stars. 


A TEST OF COMETARY REFRACTION BY PERIODIC COMET 
PONS-WINNECKE. 


By GerorGE VAN BIESBROECK. 


Taking advantage of the close approach of Comet Pons-Winnecke to 
the earth in June of this year and its consequent large apparent diameter 
the writer has made a photographic test of the existence of a shift due 
to refraction through the coma. On June 22 a plate was exposed on 
the field of the comet with the 40-inch refractor. On June 27, the comet 
having left the field, the exposure was repeated on the same plate under 
identical conditions. Seventy-three star images down to magnitude 12 
to 13 were found on the plate, each one represented by two exposures 
close together, one taken through the comet and the other free from 
its influence. The plate was measured in rectangular codrdinates and 
a least-squares adjustment for scale and orientation from one set of 
images to the other was made without considering the influence that a 
possible systematic shift by refraction might have had on part of the 
stars. The residuals are plotted in size and direction as arrows giving 
the difference June 22 minus June 27. The field covers an extent of 
about 35’ on the side. The comet was a very plain object to the naked 
eve about one degree in diameter. It therefore covered the whole area 
of the plate. But the denser part of the coma was only 10’ in a nearly 
north south direction. An inspection of the arrows shows no indication 
of the systematic shift of the stellar images away from the center of the 
plate. The residuals appear equally erratic over the whole field. A 
systematic displacement of as little as 0”.10 would have shown very 
conspicuously. There does not seem to be a possibility of a shift larger 
than 0”.05 in the stellar positions even where the light of a star has 
passed through 100,000 kilometers of cometary material. The result is 
therefore strongly negative. Comet Pons-Winnecke has probably lost 
most of its gaseous elements in the course of its frequent returns to 
perihelion. It would be of interest to repeat this photographic test in 
the case of a large comet having a denser gaseous envelope. 


A REMARKABLE METEOR, CONNECTED WITH THE WINNECKE 
COMET, PHOTOGRAPHED AT MUKDEN, MANCHURIA. 
By IsseEr YAMAMOTO. 


During the latter half of last June, the writer was stationed at Muk- 
den, Southern Manchuria, to observe the Pons-Winnecke Comet and the 
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meteors connected therewith, just outside the region of seasonal rains 
which prevail over the whole of Japan proper in that time. The observa- 
tions of the comet were mainly photographic. The meteors were gener- 
ally faint as sometimes expected. The evening of June 30 was excep- 
tional, when a series of fairly bright meteors was observed; in fact, in 
every five minutes a meteor brighter than fifth magnitude was seen on 
the average. The full details of the present expedition will be published 
in future. 

On June 29, at 23"51™, Japanese Western Standard Time, (June 29, 
3®51™ p.m. in Greenwich Mean Time) an extraordinary bright meteor 
appeared in the low southwestern sky. The writer was then photograph- 
ing the Scorpio-Ophiuchus region with a small camera, making use of 
a clock-driven 4-inch Zeiss equatorial as the guiding telescope. The 
purpose of this work was to get a plate for the two asteroids Ceres and 
Parthenope in a leisure time before the rising of the comet Winnecke. 
The light of the meteor was of so rare brightness that the writer in- 
stantly took the case for somebody’s mischief in turning a flash-light to 
* him who was guiding the telescope. Next moment the bright meteor 
was noticed which was then in its climax of luminosity. During about 
three seconds subsequently, the meteor flared up two or three times. 
The color was reddish yellow, and the speed was rather slow. A bright 
streak was left behind, with peculiar luminous dust-like matters about 
it. These points, together with the apparent track which is pointing 
backward to the well-known radiant point, are likely to prove the 
meteor to be belonging to the shower connected with the Winnecke 
comet. The maximum brightness of the meteor was estimated to be 
about four times as bright as the full moon so that its stellar magnitude 
is—l4+1. 

It was a further surprise to the writer after a few moments’ consider- 
ation when he realized that this great meteor was in the central part of 
the heavenly region which he was photographing. The exposure was 
extended from 23" 33™ to 23" 56™, and, after developing, the image of 
the meteor was found quite satisfactory together with the aimed-at as- 
teroids and Saturn on the same plate. A beautiful track of the meteor, 
its three knots, and the nebular appendages along the track are all clear- 
ly shown. The total brightness and the length of the track in the photo- 
graph are considerably inferior to the visual impression of the writer, 
certainly because of the reddish color of the meteor. The duration of 
the whole apparition was estimated visually to be at least five seconds. 
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STELLAFANE. 
By RUSSEL W. PORTER,* 


When the Springfield Telescope Makers tired of transporting their 
heavy instruments to the neighboring peaks of the Green Mountains to 
pass the night through in the open, they acquired a mountain top three 
miles from the village accessible to cars, and started to build Stellafane. 
This establishment is now completed, and while it has been given con- 
siderable publicity in the press, no adequate description of its equipment 
has been published. 




















Ficure 1. 


The building, started in the fall of 1923, has grown to meet the ex- 
panding needs of our organization. Probably “Astronomical Club 
House” would describe its function as well as any other expression, 
for there is a well equipped kitchen at the rear and sleeping accommo- 
dations are provided on the second floor. A rather unusual requirement 
to make a member eligible is that he shall have completed a telescope 
of his own making. This restriction tends to keep the membership 
down, though added to steadily from year to year. 


*Optical Associate, Jones & Lamson Machine Co. 
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The living room is comfortably furnished. There is a large fireplace 
and blackboard, the walls are covered with astronomical photographs 
and there are alcoves for books. The nucleus of the library contains 
literature on telescope making and general astronomy, most provided 
through gifts from the Harvard Observatory, the Scientific American 
and a donation of $100.00 from an amateur enthusiast from Virginia. 
The work shop, added last fall, contains everything needed for grinding 
and polishing mirrors, with tools for making temporary alterations or 
repairs to the mountings. Here also are stored the telescopes. 

The building is of wood frame, built everywhere on the ledge and 
securely anchored to the rock with steel cables. 











Ficure 2. 


The outlook, north, is superb. The main range of the Green Moun- 
tains forms the western horizon. New Hampshire hills bound the east 
and Ascutney, a peak over 3000 feet high, stands alone directly 
north. The codrdinates of Stellafane, as determined by the Geological 
Survey which has incorporated the station into its secondary triangula- 
tion system, are 

Lat. 43° 16’ 41730 N 
Long. f2 HM. Ww 
Elevation above mean sea level, 1290 feet. 
Electric lights were installed this year. 

For equipment we have a 16-inch mirror of 75 feet focal length on a 
pier 70 feet south of the building. Another 16-inch flat mirror placed 
on the south wall at a second story window sill delivers the sun rays to 
the paraboloid 70 feet away which in turn converges them into an up- 
per room where the sun’s image is thrown on a screen and where it may 
be studied by a crowd directly. 
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Just outside the west wall of the living room is a pier supporting the 
transit instrument. This consists of a revolving horizontal telescope 
with a 3-inch prism outside its objective with its eyepiece inside the liv- 
ing room. All optical parts are by Brashear. 

There is evidently a spirit among our members to get away from 
hide-bound precedent and try out any old mounting once. One of 
these attempts at originality is seen protruding from the south wall west 
of the kitchen window. It is what might be called a polar Cassegrain, 
comprising a perforated 12-inch mirror of 4 feet focal length mounted 
in a polar axis of the instrument and a 16-inch flat capable of movement 
about a declination axis. (It will of course take only stars south of the 
Zenith.) The optical train is as follows: 

The large flat delivers the light to the 12-inch paraboloid. This mir- 
ror converges the rays upon a 3-inch hyperboloid which in turn delivers 
the image to a fixed eyepiece in the room. Settings in declination and 
right ascension are controlled at the eyepiece, very much like the 
Gerrish polar telescope at Harvard Observatory. The instrument is 
nearly completed, all optical parts having been made. 

We are also at work on a spectrohelioscope from designs by Dr. 
George E. Hale. Some of the optical parts and the coelostat are finished 
and we are only awaiting the necessary grating before carrying the in- 
strument to completion. 

Of the many forms of equatorial mountings made by the members, 
the one in most use at Stellafane is that known as the Springfield type 
since this particular form was developed here. There are several of 
these telescopes permanently located on the lawns of members in the 
village, and many more have been built by amateurs elsewhere. Its 
distinctive feature lies in its having a fixed eyepiece and being capable 
of reaching all parts of the heavens. The mounting has been designed 
with special reference to the limited machining facilities of the average 
amateur and that will provide him with a rugged, serviceable mounting 
with both slow and fast motions. 

It is timely here to speak of the campaign undertaken by the Scien- 
tific American to popularize astronomy through providing the tyro with 
the necessary literature whereby one may make his own instrument at 
moderate cost and provide him with the sources where the glass 
abrasives, rouge, pitch, etc., may be obtained. This is the first time in 
this country that the needed information has been made available. Their 
little book, “Amateur Telescope Making,” is now going into a second 
and larger edition. 

Chiefly through the publicity thus obtained, young America has taken 
up telescope making with a vengeance. One club in Pasadena, Cali- 
fornia, has outgrown the parent body here, having a membership of 
sixty or more members. Other large clubs have sprung up in different 
parts of the country, notably at Riverside, California, Denver, Colorado, 
and Detroit, Michigan. 
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FiGure 3. 
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Stellafane has already had two conventions, where enthusiasts (most- 
ly from New England) foregather to compare notes and to find out 
what each has been doing. It was at one of these meetings, last July, 
that Mr. Everest described his new method of polishing mirrors on 
comb foundation instead of upon pitch. In fact our conventions act very 
much like a clearing house for ideas relating to reflecting telescopes. 

Of the photographs accompanying this article, Figure 1 shows the 
south elevation of Stellafane. The wing at the left is for glass work- 
ing. At the left center is the polar Cassegrain. Above in the gable 
is the bracket for supporting a coelstat for the sun telescope. Right of 
center is a wall sun dial and the wood shed; Figure 2 is the interior of 
living room at Stellafane. The stairs swing up out of the way when 
not in use. The walls are covered with sketches of the members, photo- 
graphs of the moon, notable astronomers and glass workers, etc.; 
Figure 3 is of the front of the building, showing a group of mirror 
makers, taken at the second annual convention of the Springfield Tele- 
scope Makers at Stellafane, Springfield, Vermont, July 9-10, 1927. 
These enthusiasts came from states as remote as Michigan and Virginia. 
One of the Springfield mountings is shown in the foreground. The in- 
scription on the barge board of the gable is the familiar quotation from 
Psalms referring to “the glory of the heavens.” 





THE PHOTOGRAPHIC STUDY OF LONG PERIOD 
VARIABLE STARS.* 


By HARLOW SHAPLEY and W. F. H. WATERFIELD. 


Although the Harvard collection of photographs has never been 
used systematically for the study of long period variable stars, its rich 
possibilities have been mentioned at earlier meetings of the Association. 
In the present note we desire to call direct attention to the potential use- 
fulness of the photographic material that has been accumulating at 
Harvard for the last forty years. 

About two hundred thousand plates, distributed through eight or ten 
series, are available for the study of long period variables. Each series 
represents the work of a single photographic telescope. Probably the 
most useful plates are those of the sky patrol, made with telescopes of 
approximately twelve inches focal length, which has been maintained 
for about thirty years, so that the sky has been covered several hundred 
times. The great advantage of the patrol plates is their frequency, and 
their chief limitation is the magnitude limit. Photographic magnitudes 
fainter than twelve are, in general, unattainable on the patrol photo- 


*Presented at the New Haven meeting of the A.A.V.S.O., May 21, 1927. 
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graphs made prior to 1923. In that year two Zeiss Tessar lenses were 
adapted to the patrol work, extending the photographic limit to between 
the thirteenth and fourteenth magnitudes. For photographic observa- 
tions between 1885 and 1899 we can, however, make use also of the 
systematic patrol maintained by two 8-inch lenses—the Draper telescope 
in the northern hemisphere and the Bache telescope in the southern. 

There are four different types of work on long period variables that 
can be carried out successfully, on extensive systematic plans, at the 
Harvard Observatory. They deal with (1) discovery, (2) testing of 
suspected cases, (3) study of period changes for all long period vari- 
ables brighter than photographic magnitude thirteen at maximum, and 
« (4) the determination of photographic light curves for all long period 
variables brighter than the photographic magnitude fourteen at mini- 
mum. A short discussion of these major problems follows. 


1. Discovery of Variables. A systematic survey of all stars in the 
Milky Way to the fifteenth magnitude and in parts fainter, which has 
been in progress at Harvard for a few years and will probably continue 
for a few decades, will reveal several hundred, possibly one or two 
thousand, new long period variable stars. Most of these will be fainter 
than the eleventh photographic magnitude at maximum, and will there- 
fore be of little direct concern to most of the members of the 
A.A.V.S.O. who work visually. 

The long period variables are but one of the by-products of this gen- 
eral search into the dimensions and structure of the Milky Way. The 
plates to be used are made with the larger photographic telescopes—the 
24-inch Bruce and 10-inch Metcalf telescopes in the southern hemi- 
sphere, and the 16-inch Metcalf in the north. At least twenty thousand 
photographs will be made especially for the program and an equal num- 
ber of long exposure plates made in past years is also available. Out- 
side the Milky Way zone (thirty degrees wide), which is completely 
covered, we have included thirty-six regions in higher latitude for the 
general survey of galactic structure. But no attempt is made to cover 
the whole sky, partly because the faint stars are highly condensed in the 
Milky Way, and also because the program is already large and the 
delays that would arise from long and complete systematic studies of 
the less interesting higher latitudes would not be justified. High- 
latitude regions are sufficiently uniform for sampling methods through 
the usual device of selected areas ; low-latitude regions must be treated 
completely because of the non-uniformity along the Milky Way. 

An important feature of the past study of the long period variables 
at Harvard has been the examination of spectra, which has led to many 
discoveries. A large number of the new variables recorded by Mrs. 
Fleming and Miss Cannon were detected by the presence of bright lines 
of hydrogen, and not at all by observed variation in magnitude. The 
continuation of the Henry Draper Extension during the next few years 
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will add to the number of known long period variables. With two or 
three exceptions every Class M star with bright lines shows more or 
less typical variation through a large range. 

A third potential source for new discoveries at the Harvard Observa- 
tory will be exploited during the next year or so through the systematic 
re-examination in a blink microscope of the brighter stars (]12) shown 
on the current patrol plates. The sky has once been covered in a sys- 
tematic examination of such photographs, without the service of a blink 
microscope, but only four or five plates of each region were compared 
by superposition. We can estimate on a statistical basis that only about 
one-half of the variable stars brighter than the eleventh magnitude and 
with a range in excess of four-tenths of a magnitude have been dis- 
covered up to the present time. Probably a large number of those yet 
undetected will be found through the careful blinking of fifteen or 
twenty good plates on every region over the sky. 

For the three following reasons it will be of importance to find as 
many long period variable stars as possible. 

a. There is a probability of finding additional abnormal types of 
variability, which may help to establish affiliations of the long period 
variables with other classes of variable stars, and contribute to an 
understanding of the cause of the variation. In problems of evolution 
the abnormalities are always more important than typical cases. 


b. The attainment of a complete survey will strengthen the statisti- 
cal discussions of the relative numbers of different classes of variables. 
Improved data on the relative frequency of the subtypes of light curves 
for the long period class will also become available. 


c. The determination of the distances of the long period variable 
stars in the Milky Way clouds (and therefore of the clouds themselves) 
will become possible. For long period variables, as well as for Cepheids 
and eclipsing stars, we are now able to estimate the distances, once the 
apparent magnitudes and periods have been determined. The long 
period variables therefore become an important factor in our measuring 
of the Milky Way, and the more we discover and study, the firmer will 
be our knowledge of the general galactic system. 


These matters of peculiar types, of statistical completeness, and of 
distances appear to justify a considerable effort in the discovering of 
long period variable stars with the use of the present and future photo- 
graphs at the Harvard Observatory. 


2. Suspected Variables. There are more than four hundred vari- 
able stars which almost certainly belong to the long period class, but 
for which no periods have yet been determined. We place these stars 
tentatively in the long period list on the basis of large ranges, of Class 
M spectra, or of preliminary observations which indicate long periods 
without giving actual values. 
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Of the suspected long period variables about 150 become brighter 
than the eleventh magnitude, and about 260 are between the eleventh 
and fourteenth magnitudes, at maximum. These numbers cannot be 
taken too seriously because of the somewhat chaotic standards of mag- 
nitudes employed in the various lists. 

The work at the Harvard Observatory shows that probably for most 
of the suspected objects brighter than the eleventh magnitude we shall 
be able to determine the periods, and with the help of plates made with 
the 8-inch telescopes we shall be able at the same time to determine 
many photographic light curves. Probably for one-half or more of 
the variables between the eleventh and fourteenth magnitude at maxi- 

*mum we shall in the course of a few years be able to verify the classifi- 
cation and determine the period. 
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As an illustration of the systematic work that can be done on the 
suspected long period variable stars, the accompanying diagram repre- 
sents the light curves of TU Centauri and TW Centauri, for which the 
periods have been found to be 294.0 and 269.15 days, respectively, and 
for which the photographic magnitude ranges are 10.6 to 14.5, and 9.0 
to 12.5. For TW Centauri 255 definite estimates could be made, ninety- 
five per cent of which were on photographs made in the sky patrol. For 
TU Centauri 181 definite observations could be made, about seventy per 
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cent of which were on the small scale photographs. In each case some 
four or five hundred plates were examined, on many of which the stars 
were too faint for satisfactory estimates. 

For the study of these two stars, which have yielded not only light 
curves but also accurate determinations of the periods, the actual time 
taken was three days each. A longer time would be needed if a care- 
ful search were made through all the series of plates of larger scale, a 
procedure that might be necessary for fifty per cent of the suspected 
long period variables brighter than the eleventh magnitude at maximum. 


3. Changes of Period. There are at the present time about eight 
hundred variable stars of the long period class for which the light ele- 
ments are known. About fifty of these may be considered doubtful, 
either because of small range or insufficient observations. Of the eight 
hundred stars, 460 are now on the lists of the A.A.V.S.O. There remain 
some three hundred variable stars of known period which are not under 
systematic observation. Many of them are too faint for general study, 
either photographically or visually, but many others are within the 
range of the Harvard photographs, at least at maxima, and accordingly 
they can be investigated systematically for changes of period. 

One of the most important parts of the A.A.V.S.O. program is this 
problem of irregularities in the periods of the long period variables. 
The usefulness of the Harvard plates has already been shown for 
several stars for which the irregularities of period have been investi- 
gated and published in the Harvard Bulletins by Mr. Campbell, who 
has made use of the photographic observations given in the Observatory 
publications that deal with long period variable stars.’ 


4. Photographic Light Curves. The Harvard plates wili provide 
very good mean photographic light curves for all long period variable 
stars brighter than the fourteenth photographic magnitude at minimum. 
Too little is known of the colors of the long period variables to say 
definitely how many light curves are derivable from such a survey, but 
the number is probably two or three hundred. We believe it is import- 
ant to obtain photographic light curves, on well established magnitude 
systems, in order to compare directly with the light curves that have 
been accurately determined by the visual observers. It is through these 
comparisons that we shall obtain the knowledge now lacking of varia- 
tions in color with brightness for long period variable stars. The 
comparisons will also help in the classification of the light curves, which 
Mr. Campbell frequently finds to differ when photographic and visual 
observations are compared.? 


*Harverd Annals, 47, part 1, A Photographic Study of Variable Star Se- 
quences; part 2, Photographic Magnitudes of 107 Variable Stars of Long Period. 
H.A., 80, No. 8, Light Curve of T Andromedae. H.A., 84, No. 4, Discussion of 
Thirteen Circumpolar Variables. H.C. 270, The Long Period Variable W Hydrae. 


? See various Harvard Bulletins published in 1926 and 1927. 
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The determination of accurate photographic light curves depends to a 
large extent on previous exacting work on standard sequences, followed 
by careful work on the photographic variations of the variable star 
itself. To carry out this part of the program systematically will re- 
quire several workers for a number of years. 





LUNAR ECLIPSE OF JUNE 15, 1927. 


By G. H. HAMILTON. 


- The eclipse of the moon of June 15, though mentioned as a total one 
in the Nautical Almanac, could, I believe, hardly have been considered 
such. Of course I realize the total phase was really only grazing, but, 
even so, from the observations and photographs I obtained here in 
Mandeville there never was what might be considered a complete dim- 
ming of the disk. 





THE Moon PARTIALLY ECLIPSED. 


The accompanying photograph, taken at 7" 14" G.C.T., gives a fair 
idea of the relative intensities of the umbra and penumbra and shows 
their woolly line of demarcation. This last was very visible to the 
naked eye and showed as an intense coppery red band. A small pocket 
telescope of 9/16-inch aperture and magnification of about four diame- 
ters showed it even better, but the 12-inch reflector of 9 feet 10 inches 
focal length, with which the photograph was taken, visually diffused 
this appearance to such an extent and showed so much detail over the 
whole surface of the moon that, with a power of 120, the phenomenon 
was virtually non-existent—no definite dividing line was about all one 
could say of it. 
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I took altogether four photographs of different stages of the eclipse 
before totality and managed to get one during the time the total eclipse 
was supposedly on. Throughout, the surface within the umbra re- 
mained virtually unrecorded—due to short exposures, since the instru- 
ment has, as yet, no clock, and the fact that the plates were not sensi- 
tized for red—though in the first exposure the negative shows more 
than a suspicion of the eclipsed disk. My photograph of the total or 
supposedly total phase gives, on the negative, quite an arc around the 
limb, the place where I believe the disk was not quite covered by the 
umbra. I could not get a positive of this negative good enough to be 
reproduced. 

My times of “totality” were quite uncertain. I was expecting com- 
plete immersion every second, while in reality a bright spot (the final 
portion of the un-eclipsed moon) travelled around the limb and finally 
gradua!ly increased as the eclipse passed off. It is this bright are which 
I find registered on my plate taken at the computed time of totality. 

If I had thought, I would have taken position circle tangents of this 
illuminated arc, as it travelled over the limb, but I was too interested in 
trying to study any variation in detail that might occur on the eclipsed 
portion of the surface due to sudden cooling. I was unable to detect 
any such—but the seeing during the eclipse was not of the best though 
the atmosphere for the whole time was extremely clear. 

Tue HAMILTON OBSERVATORY, 
MANDEVILLE, JAMAICA, JUNE 27, 1927. 





PROJECTS FOR METEOR PHOTOGRAPHY .* 
By WILLARD J. FISHER. 


Since a grant from the Milton Fund of Harvard University has been 
made for the purpose “to test and develop apparatus for the photogra- 
phy of meteors,” and as there has been some discussion of meteor pho- 
tography as a side issue of variable star observing, a statement is made 
of the reasons for the grant and of certain probable lines of investi- 
gation. 

Certain periodically returning meteor swarms, the Leonids, Perseids, 
Andromedes, and others, are known to be van-guards or rear-guards 
of periodic comets; this fact was one of the outstanding astronomical 
discoveries of the Nineteenth Century. But careful investigation, espe- 
cially by Schiaparelli, von Niessl, and Hoffmeister, shows that most 
meteorites and a great many fireballs cannot be related to comets in 
any way; on the contrary, they are, quite likely, even certainly, mere 
transient visitors from interstellar space, moving with hyperbolic velo- 
cities from infinity to infinity, except as the accident of collision with 


*Paper read at the New Haven meeting of the A.A.V.S.0., May 21, 1927. 
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the earth’s atmosphere at once destroys them and makes them known. 
These not being related to the solar system, the interesting discovery 
has been made that in some groups of cases the incoming branches of 
hyperbolic orbits arise from definite small areas of the celestial sphere, 
asymptotic radiants, so to speak; as if there were cosmic streams of 
meteors sweeping through space in definite directions. Thus, in an 
article published in 1890, von Niessl adduces two such radiants. One, 
from six fireballs observed at various dates in April, May, and Septem- 
ber, 1865-1878, is centered at A= 182°, B= +4°, with spread in (9°, 
in B4°.6. Another, from five fireballs and one meteorite fall, dated in 
January, May, June, November, and December, 1862-1890, is centered 
«at A= 83°, B= +1°.7, with spread in 6°, B5°.5. 

Almost all meteor observing heretofore has been visual. This gave 
the moment of apparition quite accurately ; by immediate plotting on a 
gnomonic chart the celestial plane of a meteor path was got fairly well, 
the positions of beginning and ending, less well. The duration of flight 
had generally to be estimated without instrumental help, and was not 
very reliable, even for experienced observers. Corresponding simul- 
taneous observations at sufficiently separated places gave the means of 
computing the apparent radiant, the beginning and ending heights, the 
length of air-path and the mean velocity in the air. The last was not 
very accurate, for it could not be any better than the estimate of dura- 
tion. Yet, for the determination of the path in space the velocity has 
to be accurately known. 

Photography cannot supersede visual observation in the study of 
meteors. But it can and does yield data of high precision. The prob- 
lems of stationary radiants, changes in brightness during flight, exact 
paths and speeds, deceleration in the air-path, and the spectral evidence 
of the physical nature of the process, with all their implications as to 
the nature of the atmosphere and the cosmic relations of the meteors 
themselves, can be dealt with exactly only by photography. For ex- 
ample, the only known determination of the changes in speed of a 
shooting star during the few seconds of its flight was made photo- 
graphically many years ago at the Yale Observatory. 

The photographic data now in existence make up a considerable 
amount. On the plates of the Harvard Observatory there are known 
to be more than 323 meteor trails. Barnard found several score on his 
Milky Way and other plates. There are many at the Heidelberg Ob- 
servatory. Wherever astronomical photographs are frequently taken 
some meteors are bound to be caught in flight. But these meteor trails 
are taken incidentally in the course of astrophysical programs, the 
moments of apparitions are uncertain, frequently by as much as an 
hour, they provide no clue as to velocity, and they are not made at more 
than one station, at the ends of a base line. They are simply records of 
the phenomena, accurate and highly instructive, but incomplete. 

An attempt is now planned to stimulate the production of suitable 
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lenses, to develop suitable cameras, to plan apparatus for determining 
the time of apparition without the intervention of a watcher, and for 
the measurement of several successive velocities along any meteor path 
of several degrees length. None of these projects should be regarded 
as impossible, though the suitable lens is admittedly not a simple matter. 

Given these instrumental aids, the only other desideratum for the 
solution of the problems of meteoric physics and meteoric astronomy is, 
plenty of meteors. 





THE TEACHING OF ASTRONOMY. 
(Second Paper) 





By S. L. BOOTHROYD. 


Astronomy is perhaps the ideal science to give instruction and inspira- 
tion for all who do not contemplate a scientific career. It is at the same 
time that science which most ideally serves as the fitting and complete 
introduction to every phase of scientific training. 

It is, in my judgment, very unfortunate that elementary descriptive 
astronomy has been almost totally eliminated from the curriculum of 
nearly every High School to make way for supposedly more practical 
subjects. 

The foundation of a great structure is generally entirely hidden and 
its existence is unknown to the superficial observer or even to the super- 
ficially curious. It would be as fitting for the engineer, considering only 
the evidently useful and beautiful superstructure, to ignore the founda- 
tion, as for the educator to argue that those basic subjects, which are 
not always directly used in whatever ultimate special training a given 
individual may obtain, should therefore be eliminated from the curricu- 
lum of school or college. Just as the foundation of a great structure 
is indispensable for the stability and permanence of a useful and a 
beautiful building, so fundamental training, in all that goes to produce 
strong bodies and fine character, is the foundation on which an endur- 
ingly useful and spiritually satisfying education is to be built. 

We no doubt can build this foundation in a great many different ways 
and our method as well as the foreign material used in building it, will 
vary in each individual case. However, in each case the easiest and 
simplest method which accomplishes the result is the best. The founda- 
tion having been well and firmly laid, the training for specialized work 
is a comparatively simple problem. 

One of the foremost of the constructive thinkers of the ages has said, 
“Education is the instruction of the intellect in the laws of nature, 
under which I[ include not merely things and their forces, but men and 
their ways; and the fashioning of the affections and the will into an 
earnest and loving desire to move in harmony with those laws.” This 
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is perhaps the most comprehensive statement of what fundamentally 
constitutes an education, that has ever been made. With such an 
education as a foundation, one is ready to be trained for the special 
work in which, by nature, he can render the best service to the world,— 
a service which will bring satisfaction to himself, as well as glory to 
the age in which he lives. 

Granting that Huxley’s is as comprehensive a definition of education 

as can be formulated, we cannot but be impressed with the large place 
which science and its history should occupy in our scheme of education. 
Let us proceed to see how the teaching of Astronomy may contribute 
to the attainment of such an exalted ideal of education. 
- Curiosity about the mysteries which surround us will lead practical- 
ly every normal person to wonder about them. Who has not looked 
into the sky on a clear, moonless night and been silenced into wonder- 
ing awe? This innate curiosity is our starting point in the teaching of 
science and the wise teacher will turn this wonder into serious question- 
ing and thus intensify it into the spark which will quicken into action 
every other faculty which leads to the development of noble character. 
We might liken curiosity, thus quickened into action, to the intensified 
spark in a gas engine, the spark which fires the latent energy of the 
intellect and sustains the will in holding us to the task of finding the 
solution to the questions which present themselves on every hand. 

The beauty of astronomical phenomena, the regular recurrence of 
those few which insistently call our attention to them, makes astronomi- 
cal study the natural introduction to organized scientific inquiry. All 
who take any notice of external events have noted such evident phe- 
nomena as the succession of day and night, the changing phases of the 
moon, the succession of the seasons, with the concomitant change in 
the relative length of the day and night and the changes in the direction 
of the place of the rising and setting sun and its varying altitude at 
noon. Such commonplace phenomena as these should be the starting 
point for astronomical study and this should begin in early childhood, 
as'perhaps a part of nature study. The next step should lead the student 
to make careful and systematic observations, for example: to observe 
where the sun rises and sets, learn to recognize the conspicuous star 
groups and note the stars that set as soon as it is dark, for each month 
of the year, determine the length of the shadow cast by a vertical post 
at noon ; determine the time interval from sunrise to sunset for a period 
of a year at least. The student will almost inevitably be led, through 
his curiosity, to other questions, such as: Is the moon day the same 
length as the sun day? Is the star day the same length as the sun day? 
and many other questions which will stimulate his interest in observing. 
If he is not naturally so led to inquire, the wise teacher will lead him 
by natural steps to such questions as require only careful, systematic 
observations to answer. 

In some such manner our student is being trained in careful and 
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accurate observation. When he gets his own answers to these questions, 
his wonder and curiosity will be still further aroused and he is easily 
stimulated to extend his observations and to increase their accuracy. He 
may also be led to look for less evident phenomena. Almost at the very 
outset these first steps in science teaching will lead to another. Our 
student will inevitably be interested to observe many phenomena of the 
same general kind, in order to see if the seemingly obvious explanation 
of the first will explain all phenomena which are judged to be of the 
same class. 

Suppose our young observer has discovered that the sun day, the 
moon day, and the star day are all different, encourage him to observe 
a number of stars and see if all star days are the same. He will almost 
certainly observe one or more planets, thinking they are stars. He will 
thus be led to make the second important step in the scientific method, 
namely classification of observed phenomena. All people classify 
things from the time they observe at all but at this point our inquirer is 
faced with the fact that there are other bases of classification than those 
which are so obvious that even the most casual observation will disclose 
a distinction. It may also serve to bring home to him the further fact 
that a number of observations of the same object may be necessary to 
the discovery of its unlikeness to other objects which appear the same. 
At this point the use of a telescope may be desirable in order to bring 
out other differences between stars and planets. 

/When our young investigator has gone thus far, and perhaps earlier, 
he has been curious to know why some bodies, namely: sun, moon, and 
planets, wander among the stars. At this point, wise suggestion may 
help our student to use his own imagination and invent hypotheses and 
to try them out to see if they explain the observed phenomena. This is 
perhaps the most difficult step in teaching science and at this point the 
science of astronomy exhibits its superiority over other sciences as a 
means of teaching this important step in the scientific method. After 
our student has discovered the earliest known distinction between stars 
and planets and that all star days are the same, he will at once see that 
he has four classes of days to explain. Here is a very limited number 
of kinds of facts to explain and a problem of the simplest kind. In no 
other science do we find so simple a problem at the outset. The question 
arises: How shall we lead our student to make the next step and try 
to discover a unifying principle which explains this limited array of 
facts? Shall we leave our student to flounder and use his own imagina- 
tion as best he may to suggest an explanation and then aid him to use 
his reason to test the suggested explanation, or shall we give him some 
wisely selected historical reading that he may know how early man 
attempted to answer this question and how, after many faltering steps, 
a satisfactory answer has been found? Would it be wiser yet to simply 
give the accepted explanation as soon as the question of the cause 
arises? The latter is the usual method, or we do even worse, we tell the 
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student all the facts and then give the accepted explanation. If we do 
this, we are instructing rather than teaching. If our education were 
properly co-ordinated, we should use a combination of the first two 
methods suggested by our question. If our educational system were 
what it should be, a large part of the time in the early grades would be 
devoted to directing the normal activities of children towards discover- 
ing the simpler facts of nature for themselves and their more formal 
studies would be so related to such nature study as to make the more 
formal a natural part of the normal, healthful activity of the developing 
mind. In the illustration already used our student would naturally be 
led to geometrical study in the attempt to test the various ideas which 
would suggest themselves as possible explanations of the different 
lengths of sun day, moon day, and star day. This will naturally lead to 
another object in science teaching, namely: to bring home the necessity 
of testing the deductions made from our hypothesis by further ob- 
servation. 

The great advantage which astronomy possesses as a means of teach- 
ing all the five steps in the scientific process is that the phenomena to 
be observed are universal and are few enough in number so that the 
beginner, even though a child, is not confused and bewildered. Further- 
more, the element of wonder is neverjlacking. The beginner soon dis- 
cerns law and order in astronomical phenomena. The wise teacher will 
find numerous opportunities to extend the idea of orderliness naturally 
engendered by the experiences met in observing and contemplating 
celestial phenomena, to the moral and spiritual realm and thus “to 
fashion the affections and the will into an earnest and loving desire to 
move in harmony with the laws of nature.” 

Such a program of teaching astronomy as a part of a unified plan of 
nature study, carried out all through the grades and High School, would 
lay the foundation for more specialized training in the sciences in Col- 
lege and University. It would also have the advantage that students in 
the High School would, through their study of nature, leading logically 
to early training in the use of the scientific method, become interested 
in studying history to see how mankind has solved the very problems 
which he, himself had met. This would naturally lead to a normal 
human interest in elementary mathematics. He might, for instance, 
become interested in the geometrical schemes suggested by Pythagoras, 
Eudoxus, Hipparchus, Copernicus, and Kepler to explain the apparent 
motions of the sun, moon, stars, and planets. Through historical read- 
ing, interest in the human problem caused by the constant conflict be- 
tween ancient authority and that spirit of adventure in man, which in- 
sistently beckons him to explore the unknown, would be engendered. 
This would interest our student in Galileo and his discoveries and the 
dawning realization of the fact that the unfolding mystery of the 
heavens requires not only geometrical interpretation but that the move- 
ments and other phenomena are to be explained as due to physical 
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causes. This would at once be a powerful stimulus to deepened interest 
in physics and chemistry. 

Thus should our college course give a well-rounded education in the 
physical sciences and in their history which should be the firm founda- 
tion on which a highly specialized education in any little part of these 
sciences could be safely reared. 

I have tried briefly to show that astronomy is the cornerstone for such 
foundation in the physical sciences. It was so historically and I am 
firmly convinced that it is still the shortest and surest road to building 
such a firm foundation for a scientific career. 

Even though we cannot presuppose such ideal elementary training in 
science, yet it is still possible in an introductory course in astronomy 
to follow quite fully the plan here outlined, provided the course is not 
an intensive course, all crowded into a half year or less. Such an intro- 
duction to astronomy and through it to physical sciences will be far 
more useful if given in the freshman year. This is especially true for 
those students who look forward to a scientific career. It also applies 
to those who anticipate a literary career, for what can the frequent 
references to astronomical lore in all literature mean to those who are 
almost totally ignorant of the most elemental facts in the science, or 
of its history. 

Such an introduction to astronomy as has been suggested is then the 
foundation for a scientific education as well as stimulating and broad- 
ening to all and especially to those who look forward to a literary career. 

For the physical science group a more comprehensive senior course, 
giving the results of the latest research, is also the capstone of the arch 
of scientific education. It gives a review and application of most of the 
fundamental principles of the physical sciences, correlating them and 
giving a clear conception of the unity of nature and the sublimity of the 
universe. It is like standing on the highest mountain top at the end of 
a strenuous journey through the foothills and into the mountains, from 
which we can look back and get the relation of the country through 
which we have traveled to the whole vast surroundings of our path, 
and from which we may look forward to the far vistas and glories 
ahead. We climbed a small eminence at the beginning of our journey, 
in the introductory course, from which to outline our trail ahead. How 
fitting that at the end we should climb the highest peak of all the range 
to get a proper sense of proportion and thus enable us to wisely direct 
our onward course. 

Such an introduction and such a final ending should lay the necessary 
foundation in the elements of all the sciences. It should help us to 
realize the marvellous miracles which surround the commonest day, 
miracles which await only the seeing eye, the ear sensitive to the music 
of the universe, and the mind awake to receive the impulses of the 
vibrant life of the infinite. 


CorNELL University, ITHAcA, N. Y. 
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PLANET NOTES FOR DECEMBER. 


By CLIFFORD E. SMITH. 


NOZIaOd HLYON 





SOUTH HORIZO¥® 
THE CONSTELLATIONS AT 9:00 P.M. DECEMBER 1. 


The Sun during December will be moving southeast until the occurrence of 
the winter solstice on December 22. After this date it will be moving northeast. 
The occurrence of the winter solstice marks the beginning of winter. At the be- 
ginning of December the sun will be in the northeast part of Scorpio. During 
the month it will cross the southern part of Ophiuchus and move into the southern 
part of Sagittarius. On December 24 there will be a partial eclipse of the sun 
which will be invisible at Washington. The positions of the sun on December 1 





EST HORIZON 


a 





Planet Notes 519 





and December 31 will be respectively, R.A. 16°24", Decl. —21° 37’; and R.A. 
18" 36", Decl. —23° 11’. 


The phases of the Moon will occur as follows: 
First Quarter Dec. l at 8 p.m. C.S.T. 


Full Moon o> ~ te x. 
Last Quarter 18“ 6 pm. . 
New Moon 23 “ 10 P.M. 


The moon will be at perigee (nearest the earth) on December 7, and at anozee 
(farthest from the earth) on December 18. 


Mercury, at the beginning of the month will be in the central part of Libra 
about an hour and fifteen minutes west of the sun. Thus it will rise about an 
hour and fifteen minutes before the sun. At the end of the month it will have 
crossed into Sagittarius and will be near conjunction with the sun. On Decem- 
ber 9, Mercury will be in conjunction with Mars and on December 17 it will be in 
conjunction with Saturn. Mercury will be at aphelion on December 28. 

Venus during December will be a brilliant morning star rising about three 
hours before the sun. First it will be about five degrees north of Spica (a Vir- 
ginis) in Virgo. By the end of the month it will have crossed into Libra near 
yLibrae. Perihelion will occur on December 9. 

Mars will be near the sun. During this time Mars will move from the south- 
ern part of Libra to the boundary between Ophiuchus and Scorpio. Mars will be 
in conjunction with Mercury on December 9 and with Saturn December 26. 

Jupiter will be an evening star and will be in Pisces near the border of 
Aquarius. Since it will be in quadrature east of the sun on December 17 Jupiter 
will be near the meridian at sunset during this period. 

Saturn will be in Scorpio near the sun. Conjunction with the sun will occur 
on December 3. As has been mentioned Saturn will be in conjunction with 
Mercury on December 17. 

Uranus will be in Pisces about four degrees west of Jupiter. Uranus will be 
in quadrature east of the sun on December 22. 

Neptune will be a morning object in Leo just east of Regulus (a Leonis). It 
will be near the meridian at sunrise. 





Occultations Visible at Washington. 


[From the American Ephemeris.] 


IMMERSION. EMERSION. 

Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1927 Name tude ton CT. fromN ton C.T. fromN _ ticn 
h m ° h m ° h m 

Dec. 1 69 Aquarii 5.6 17 41 66 19 1 230 » | a 
1 rv Aquarii 4.2 19 19 3 20 29 260 1 10 
4 117 G. Piscium 6.5 18 14 57 19 27 232 3 i 

5 vy Piscium 4.7 2 54 101 3 a7 216 0 44 

5 25 Arietis 6.5 21 43 111 22 29 185 0 46 

9 52 B.Geminorum 6.5 Za 3h 90 0 51 258 1 20 

10 176 B.Geminorum 6.3 Ze 51 27 23 26 329 0 35 
10 181 B.Geminorum 6.0 ae 6 68 0 13 290 1 10 
14. 46 Leonis 5.8 4 2 174 4 51 244 0 49 

27 k Capricorni 48 19 38 352 19 57 317 0 19 
29 336 B. Aquarii 6.3 19 57 3 20 37 292 0 40 
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Phenomena of Jupiter’s Satellites. 
VISIBLE AT WASHINGTON. 
[From the American Ephemeris.] 
CENTRAL STANDARD TIME, MIDNIGHT = 0? 


1927 h m 1927 h m 
Dec. 0 18 47 Ill Sh, I. Dec. 13 22 18 II Oc. R. 
21 27 III Sh. E. 22 25.6 II Ec. D. 
22 6 I Et. 4. 14 21 16 II +r. & 
23 23 I Sh. I 15 17 26 II Te. B. 
1 19 26 I Oc. D Wy Se II Sh. I. 
22 57.9 I Ec. R. 2 3 II on. E. 
2 16 34 I +r. t. 16 20 23 I Tr. 4. 
if 32 I Sh. I 21 44 I Sh. I. 
18 48 I Tt. E. 17 17 43 I Oc, D: 
20 5 I oH 5, 21 17.8 I Ec. R 
3 7 26.8 I Ee. Kk. 18 17 0:9 Ill Ec. D 
4 22 56 II ork. 17 6 I 7.8 
6 17 3 II Oc. D. 18 25 I Sh. E 
19 43 II Oc. R. 19 39.9 III Ec. R 
19 47.2 II Ec. D. 20 227 I] Oc. D 
2 20.8 II Ec. R. 22 17 26 II ca 
7 7 iz IV Oc; D. 20 3 II t#e.E 
17 18 Ill o£. 4. 20 9 II Sh. I 
19 43 IV Oc. R. 24 16 56.5 II Ec 
20 12 Ill $2. 19 39 I Oc. D 
22 50 III a, E. 25 16 49 I ar. 
8 17 26 Il Sh. E. 18 9 I Sh. i. 
21 19 I Oc. D. 18 27 III Oc. R. 
9 18 28 I ae. b. ws 3 I Tr. E. 
19 48 I ont. 20 21 I Sh. E. 
20 42 I ‘Pe. EB. 21 3.4 III Ec. D. 
fe 4 I Sh. E. 26 17 42.2 I Ec. R. 
10 19 22.3 I Re, R. 29 20 6 II wei, 
11 16 30 I Sh. E. 31 16 58 I] Oc. R. 
13 19 39 II Oc. D. iv 2.6 II Ec. D. 


Notes—I. denotes ingress; E., egress; D., disappearance; R., reapoearance; 
Ec., eclipse; Oc., occultation; Tr., transit of the satellite; Sh., transit of the 
shadow. 





Occultation of a Seventh Magnitude Star by Jupiter.— Attention 
has been drawn to the forthcoming occultation of B.D.—3°5697 by Jupiter on 
December 7 in A.N.5412 by Monsieur E. Boucher, of Algiers Observatory. and in 
the British Astronomical Association Handbook for 1927 by the writer. The 
particulars here given for North American stations have been extracted from the 
latter publication. 

The star, which is of the 7th magnitude, has been well observed on the 
meridian, and the rigorous combination of the observations of 24 catalogues, and 
two observations kindly communicated by H. M. Astronomer at the Cape, after 
reduction to the Boss system, yields 


R.A. Pa Dec. faz) 
1900 23" 39" 24851 —020007 —3° 43'4777 —07006 
1927 Dec. 8.0 23 40 49.67 —3 34 36.2 


The immersion is visible over the eastern and central states of North 
America, while the emersion is visible over the whole of North America. There 
is a defect of illumination of about 073 at the points of disappearance. 
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Immersion —— Emersion — 

G.M.T. Alti- G.M.T. Alti- 

Place Observatory 7°23" P.A. tude 8°3" P.A. tude 
Mandeville Pickering 16 86 66 a 218 32 
Cambridge Harvard 14 84 at 28 220 18 
Middletown Van Vleck 14 83 45 28 220 19 
Philadelphia Flower 13 83 46 28 220 22 
Washington U.S. Naval 13 83 47 28 220 23 
Charlottesville McCormick is 83 47 28 220 25 
Ottawa Dominion 14 83 41 28 220 20 
Ann Arbor Detroit i 83 42 27 220 26 
Evanston Dearborn 11 83 41 27 220 29 
Williams Bay Yerkes 11 83 40 27 220 29 
Madison Washburn 11 82 40 27 220 29 
Northfield Goodsell 11 82 37 27 221 30 
Tacubaya National 24 219 51 
Denver Chamberlin 26 221 40 
Flagstaff Lowell 25 220 47 
Mt. Wilson 24 220 50 
Mt. Hamilton Lick 24 221 48 
Victoria Dominion 25 222 37 


No correction has been applied to the tabular positions of Jupiter, so that the 
times may possibly be as much as 10" in error, on account of the slow movement 
of Jupiter. At stations where both phases are visible, the observed correction to 
the time of immersion should be applied to the predicted time of emersion. 

Satellite III will be near the star at the time of immersion. It passes in front 
of the planet at 7* 23" 18", in P.A.99°. An occultation by the satellite is not pos- 
sible. L. J. Comrie. 





VARIABLE STARS. 


Maxima of Variable Stars of Short Period. 





[Calculated by members of the classes in Astronomy at Carleton College.] 





Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6", etc. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period maxima in 1927 
December 
h m ad . dh dh dh dh dh 
SX Cassiop. 0 05.5 +54 20 8.6— 9.2 36 13.7 11 13 
SY Cassiop. 0 09.8 +57 52 93—99 4 01.7 815 1618 24 21 
RR Ceti 1270+ 050 83— 9.0 0 13.3 4235 1217 BDil 2 4 
RW Cassiop. 1 30.7 +57 15 8.9—11.0 14 19.2 2 20 i7 33 
V Arietis 2 09.6 +11 46 83— 9.0 0 23.8 5 23 1321 2120 29 18 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1 228 3 4 1023 1818 26 14 
RW Camelop. 3 46.2 +58 21 82— 9.4 16 00.0 7 9 23 19 
SX Persei 4 10.2 +41 27 10.4—11.2 4 07.0 iz 82: Ba Fi 
SV Persei 42.8 +42 07 88— 9.6 11 03.1 5916 16190 2 2 
RX Aurige 4 545 +39 49 7.2— 8.1 11 15.0 / 2 Br wT 
SX Aurigz 5 04.6 +42 02 8.0— 8.7 1 128 1442 212 3 4 
SY Aurige 05.5 +42 41 8. 9.5 10 03.3 9 0 19 3 2 6 
Y Aurige 21.5 +42 21 86— 9.6 3 20.6 ls 82 %6%G 24 9 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 5 2HWM 2hH ZF S 
RS Orionis 6 16.5 +14 44 82— 89 7 13.6 63 BHR AS BZ 
T Monoc. 19.8 + 708 5.7— 68 27 00.3 4 14 31 14 
RT Aurige 23.0 +30 33 5.1— 6.0 3 17.5 43s iw wi wav 
W Gemin. 29.2 +15 24 67—7.5 7 22.0 [si BS Aaa BaP 
¢ Gemin. 6 58.2 +20 43 3.7— 4.3 10 03.7 419 1423 25 3 
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Maxima of Variable Stars ot Short Period—Continued. 
Greenwich civil times of 
maxima in 1927 

December 


Star 


RU Camelop. 
RR Gemin. 
V Carine 

T Velorum 
V Velorum 
Z Leonis 

RR Leonis 
SU Draconis 
S Musce 
SW Draconis 
T Crucis 

R Crucis 

S Crucis 

W Virginis 
SS Hydre 
RV Urs. Maj. 
ST Virginis 
V Centauri 
RS Bootis 


R Trian.Austr. 
S Trian.Austr. 


S Norme 
RW Draconis 
RV Scorpii 
X Sagittarii 
Y Ophiuchi 
W Sagittarii 
Y Sagittarii 
U Sagittarii 
Y Scuti 

RZ Lyre 
RT Scuti 

« Pavonis 
U Aquile 
XZ Cygni 
U Vulpec. 
SU Cygni 

n Aquile 

S Sagittz 
X Vulpec. 
X Cygni 

T Vulpec. 
UY Cygni 
RV Capric. 
TX Cygni 
VY Cygni 
SW Aquarii 
VZ Cygni 
Y Lacertz 
8 Cephei 

Z Lacerte 
RR Lacerte 
V Lacerte 
X Lacerte 
SW Cassiop. 
RS Cassiop. 
RY Cassiop. 
V Cephei 


R.A. Decl. 
1900 1900 
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29.3 +32 11 
15 10.8 —66 08 
15 52.2 —63 29 
16 10.6 —57 39 
33.7 +58 03 
16 51.8 —33 27 
17 41.3 —27 48 
47.3 — 6 07 
17 58.6 —29 35 
18 15.5 —18 54 
26.0 —19 12 
32.6 — 8 27 
39.9 +32 42 
44.1 —10 30 
18 46.6 —67 22 
19 24.0 — 7 15 
19 30.4 +56 10 
32.2 +20 07 
40.8 +29 01 
47.4 + 0 45 
51.5 +16 22 
19 53.3 +26 17 
20 39.5 +35 14 
47.2 +27 52 
52.3 +30 03 
55.9 —15 37 
20 56.4 +42 12 
21 00.4 +39 34 
10.2 — 0 20 
21 47.7 +42 40 
22 05.2 +50 33 
25.5 +57 54 
36.9 +56 18 
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23 03.7 +58 11 
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Minima of Variable Stars of Short Period. 





[Calculated by members of the classes in Astronomy at Carleton College.] 





Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6°, etc. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period Minima in 1927 
December 
h m >= # dh dh dh dh dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 iy i2 
RT Sculptor. 31.5 —26 13 9.6—10.5 0 12.3 114 9 6 1623 2414 
U Cephei 0 53.4 +81 20 70—9.0 2118 19 820 2319 31 7 
Z Persei 2 33.7 +41 46 9.4—12 3 01.4 13 Boe BP ae 
TW Cassiop. 37.6 +65 19 82—9.0 1 103 3a @2waez aw 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 720 1417 2113 2810 
RZ Cassiop. 39.9 +69 13 69— 8.1 1 04.7 411 1115 1820 26 0 
TX Cassiop. 44.4 +62 22 9.4—10.1 2 22.2 5 6 14 1 2220 3115 
ST Persei 53.7 +38 47 85—10.5 2 15.6 215 1014 1812 2611 
RX Cassiop. Z 58.8 +67 11 8.6— 9.1 32 07.6 29 23 
Algol : 3 01.7 +40 34 23—3.5 2 208 819 1710 26 1 
RT Persei 16.7 +46 12 95—11.5 0 20.4 612 B7A 2st BP 
X Tauri 55.1 +12 12 3.3— 42 3 22.9 Ss 61 BS 32D 
RW Tauri 3 57.8 +27 51 7.1—[11 2 18.5 216 1023 19 6 27 14 
RV Persei 4 04.2 +33 59 9.5—11.0 1 23.4 612 14 9 22 7 30 4 
RW Persei 13.3 +42 04 88—11.0 13 04.8 323 i7 4 30 9 
SZ Tauri 31.4 +18 20 7.2—7.7 3 03.6 418 11 2 2316 29 23 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 1115 24 2 
TT Aurigae 5 02.8 +39 27 7.8— 8.7 0 16.0 415 § 4 3 (5S 
RY Aurigae 11.5 +38 13 10.7—11.7 2 17.5 om i 1 w@ Ss 3 9 
RZ Aurigae 42.9 +31 40 10.6—13.3 3 00.3 6s B4As ® 5 
SV Tauri 45.8 +28 05 9.4—11.0 2 04.0 45 22a 2is #8 5 
Z Orionis 50.2 +13 40 9.7—10.7 5 049 (6 Te BB i 
SV Gemin. 54.6 +24 28 98—[1l1 4 00.2 120 920 1721 252!1 
RW Gemin. 5 55.4 +23 08 9.5—11.0 2 208 512116 2Y we 
U Columbe 6 11.2 —33 03 9.2—10.0 2 19.2 1 8 1212 18 29 8 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 6 4 14 9 2214 3019 
RW Monoc. 29.3 + 8 54 9.0—10.8 1 21.7 617 14 8 2122 29 14 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 711 19 16 31 21 
RU Monoc. 6 49.4 — 7 28 9.8—10.5 0 21.5 12 wWGb Am BD Ss 
R Can. Maj. 7 149 —16 12 58— 6.4 1 03.3 315 1010 24 1 3021 
RY Gemin. 21.7 +15 52 89—[10 9 07.2 817 18 0 27 8 
Y Camelop. 27.6 +7617 9.5—12 3 07.3 318 10 9 2314 30 5 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 116 10 1 1811 26 20 
RR Puppis 43.5 —41 08 9.4—10.7 6 10.3 'sZ2hniR awe BP 
V Puppis 7 55.4 —48 58 41—48 1 10.9 214 921 2410 31 16 
X Carine 8 29.1 —58 53 7.9— 8.7 0 13.0 >it Bakwzyzaer 
S Cancri 8 38.2 +:9 24 82—10 9 11.6 918 19 6 2817 
RX Hydre 9 00.8 — 7 52 9.1—10.5 2 068 519 1215 1916 26 8 
S Velorum 29.4 —44 46 78— 9.3 5 22.4 611 1210 24 7 30 5 
Y Leonis 9 31.1 +26 41 9.3—11.2 1 16.5 20m FS $y an 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 12 83a ae 3 4 
SS Carine 10 54.2 —61 23 12.2—12.8 3 07.2 314 10 4 23 9 30 0 
ST Urs. Maj. 11 22.4 +45 44 67—7.2 8 19.2 iy Brees BS 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 07.9 2s @F Bia? 
Z Draconis 11 39.8 +72 49 99—13.6 1 08.6 ia 88% 27D 2 
RZ Centauri 12 55.6 —64 05 85— 89 1 21.0 621 14 9 2121 29 9 
RS Can. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 i . ae | ae 
SS Centauri 13 07.2 —63 37 88—10.4 2 11.5 52 BwRAi an 
SX Hydre 39.0 —26 23 8.6—12.7 2 21.5 910 18 2 2618 
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Minima of Variable Stars ot Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period Minima in 1927 
December 
h m ° , dh dh dh,dh dih 
6 Libre 14 556 — 807 48—62 2 07.9 47 uv Bi @ 
U Corone 15 14.1 +32 01 7.6—87 3 109 56 23 Pisa 
TW Draconis 15 32.4 +64 14 73—89 2 19.4 10 910 1720 26 
SS Libre 15 43.4 —15 14 93—11.5 0 18.4 50 BMWs BP Oo BD 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 j@e 18 6 224 @ 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 624H9 2h ® 
Are 31.1 —56 48 68—7.9 4 10.2 65s EB 2 az 
TT Herculis 16 49.9 +17 00 89— 9.3 20 18.1 16 2 
TU Herculis 17 09.8 +3050 95—12 2 06.4 L2 gfe Ai fs 
U Ophiuchi 11.5 +119 60—67 1 162 17 3ST Bae 
u Herculis 13.6 +33 12 46— 5.4 2 01.2 3248.08 2s B 
TX Herculis 15.4 +42 00 83— 9.0 2 01.4 48 bE 22 BD 
RV Ophiuchi 298 +719 9.—12 3 16.5 70 MS 2B DB 
SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 612 1416 2221 30 
TX Scorpii 48.6 —34 13 7.5— 82 0 226 53 2RaAaT7 Z 
UX Herculis 49.7 +16 57 88—10.5 1 13.2 siz bb 6 28 Bs 
Z Herculis 53.6 +15 09 7.1— 7.9 3 238 S23 13.22 2922 3 
WX Sagittarii 53.6 —17 24 9.2—10.8 2 03.1 415 13 3 2116 30 
WY Sagittarii 17 54.9 —23 01 9.5—10.6 4 16.0 7B G0 A & SB 
SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 2ee 36 BR a 
RS Sagittarii 11.0 —34 08 59—63 2 10.0 eft 2AM SH 
V Serpentis 11.1 —15 34 9.5—11.1 3 10.9 45 fl 3 42 3i 
RZ Scuti 21.1—915 7.4— 83 15 03.2 8 14 23 18 
RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 185 Be 3 
RX Herculis 26.0 +12 32 7.0—7.6 0 21.3 711 1414 2117 28 
SX Sagittarii 39.7 —30 36 8.7—98 201.8 2,3 TH BR & 
RR Draconis 40.8 +62 34 9.3—13 2 19.9 $5 bY 2 5 
RS Scuti 43.7 —10 21 9.3—10.3 0 15.9 Zu 8 6 BA Ba 
B Lyre 46.4 +33 15 3.4— 4.1 12 218 5 18 i 6 31 
U Scuti 18 48.9 —12 44 9.1— 96 0 22.9 42Z2uiy7yes ZF 
RX Draconis 19 01.1 +58 35 9.3—10.2 1 21.4 520 i310 21 0 B 
RV Lyre 12.5 +32 15 11. —128 3 14.4 2m S82 ast a 
RS Vulpec. 13.4 +22 16 69— 80 4 11.4 *Aewutae ww 
U Sagitte 14.4 +19 26 65— 90 3 09.1 56 20 © 5 2 
Z Vulpec. 17.5 +25 23 7.3—8.5 2 109 522 27 Bu B 
TT Lyre 24.3 +41 30 9.4—11.6 5 05.8 cm Be RSs BD 
UZ Draconis 26.1 +68 44 90—98 1 15.1 Is 8@7as @ 
SY Cygni 19 42.7 +32 28 10.—12 6 00.2 sz2_ nt2aws 2 
WW Cygni 20 00.6 +41 18 9.3—13.4 3 07.6 416 11 7 2414 31 
SW Cygni 03.8 +46 01 9. —11.7 4 13.8 3 4 127 Zit 2 
VW Cygni 11.4 +34 12 98—11.8 8 10.3 20 06 DOG BB 
RW Capric. 12.2 —17 59 88—10.6 3 09.4 21 29 © 5 B 
UW Cygni 19.6 +42 55 105—13 3 108 316 1014 24 9 31 
V Vulpec. 32.3 +26 15 8.2— 9.8 37 19.0 LZ 
W Delphini 33.1 +17 56 9.4—12.1 4 19.4 418 14 9 19 4 28 
RR Delphini 38.9 +13 35 10.5—11.8 4 14.4 114 1019 19 23 29 
Y Cygni 48.1 +3417 71—79 2 239 513 MR 23 
WZ Cygni 49.3 +38 27 9.9—10.8 0 14.0 5466 % 7 2A A 
RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 ZF 2D 2 
RY Aquarii 21 14.8 —11 14 88—10.4 1 23.2 232865 B23 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 14 17 
RT Lacerte 21 57.4 +43 24 9.1—10.5 5 01.7 2a%3ineB22Ba 
RW Lacerte 22 40.6 +49 08 10.2—11.2 5 04.4 1? 24s Bw 
VW Pegasi 51.7 +32 42 10.0—10.6 5 06.4 the COA Me? SS 
Y Piscium 23 29.3 + 7 22 9.0—12.0 3 18.4 oe 4. Bw 2 2 2 
TW Androm. 23 58.2 +32 17 8.6—11.5 4 02.9 72 & 7 2is 3 
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COMET NOTES. 
By G. VAN BIESBROECK. 


Comet SCHAUMASSE, the third periodic comet expected to return this year, 
was found by the writer on October 4 on a pair of plates exposed with the Bruce 
telescope. 

It will be remembered that this comet was first discovered in the fall of 1911 
by the French astronomer Schaumasse at the Nice Observatory. Computations 
by G. Fayet and the discoverer established its periodic character and showed that 
it was to return after eight years. This prediction was verified in 1919 when the 
same discoverer picked up the object on October 29 but it was then more than 
ten degrees from the computed position. That time it was badly situated and 
very few observations were obtained, the last one being on January 1, 1920, by 
the writer at the Yerkes Observatory. G. Merton of Greenwich has deduced the 
orbit by combining the two apparitions of the comet and allowing for the pertur- 
bations which had been considerable in 1913, when the object passed within 0.35 
astronomical units of Jupiter. By carrying the perturbations further to the pres- 
ent epoch he was able to make an accurate prediction for this return and this has 
now been beautifully verified since the observations indicate for the time of 
perihelion October 1.43 U.T. (letter by A. C. D. Crommelin) in almost perfect 
agreement with Merton’s computed value of October 1.54 (Monthly Notices 87, 
565, 1927). His elements are: 


T = 1927 Oct. 1.54 U.T. 

w = 46° 3’ 38” ) 

8% = 90 34 33 }1927.0 

i= 14 43 10 J 

@ = 44° 55’ 38” 
Log. a = 0.60025 (P = 7.9501 years) 
Log. gq = 0.06829 

e = 0.70621 


The comet is a difficult object having hardly any nucleus but appearing as a 
diffuse coma nearly 30” in diameter. It is therefore hard to estimate its brightness 
and besides the observations have to be made at low altitudes above the horizon. 
The angular distance from the sun is small and the object can be observed only 
for a short interval of time before dawn. By comparison with the stars recorded 
on the plate the brightness was estimated as corresponding to that of a 12™ star. 
After locating the object on October 4 I was able to trace it back on a plate 
taken here with the 24-inch reflector on September 23 on which it is so faint that 
on previous inspection the presence of the new visitor had not been recognized. 
Up to date the following photographic positions have been secured with the re- 
flector, except the one of October 4 which was measured on a 10” Bruce plate. 


1927 U.T. , » 6 
Sept. 23.42492 +10 20 27.3: +16 2 35: 
Oct. 4.43255 i ® 2.33: 12 57 59.5: 

8.44870 11 21 40.82 11 46 22.1 
19. 45071 in 5 3.81 8 22 5.4 
21.45414 +12 10 23.97 +744 9.6 


At the time when it was found, near @ Leonis, the comet was nearly at its bright- 
est. Moving eastward across Leo and Virgo, it will enter Libra in the beginning 
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of December and then rise somewhat earlier with respect to the sun but at the 
same time it is expected to become fainter on account of the increased distance 
from both sun and earth. The comet will therefore remain a difficult object in 
the morning sky. The following ephemeris has been received from Dr. A. C. D. 
Crommelin: 


0" U.T. a. 5 Log. r Log. A 
h m 8 ° , 
1927 Nov. 3 12 54 27.1 + 3 48.3 0.0960 0.3025 
r 4 is 7 49.5 2 33.6 
11 20: 53.0 1 24.6 0.1096 0.3084 
15 33 38.3 + 0 15.7 
19 46 4.9 — 0 50.8 0.1248 0.3146 
23 13 58 12.5 1 54.7 
27 1410 1.8 2 55.7 0.1412 0.3208 
Dec, 1 21 33.8 3 54.0 
5 32 48.0 4 49.2 0.1583 0.3267 
9 43 44.6 5 41.4 
13 14 54 23.8 6 30.6 0.1759 0.3320 
17 15 4 45.8 7 16.6 
21 14 50.6 y S07 0.1935 0.3368 
25 24 38.5 8 39.7 
29 34 9.1 9 16.9 0.2110 0.3402 
1928 Jan. 2 43 21.8 o31.2 
6 15 $2 17.0 —10 22.6 0.2282 0.3426 


The recovery of the comet at this return is especially welcome since at the next 
return the conditions of visibility will be worse yet. So far no. observations have 
been sent from other sources. On October 5 the following telegram was received 
here through the Harvard College Observatory: 


“Oct. 3.1892 U.T. 1170™20* +14°4' 13M 
Possibly comet Schaumasse. Please verify. Merton.” 


This position is more than half a degree north of the place of the comet. Could 
there have been an error in the transmission or is the object spurious? Nothing 
corresponding to it was found on our plates of October 4 and no further informa- 
tion is available to date. 

The only other comet now visible is 1927d (STEARNS) which is changing 
very little in appearance or brightness. The ephemeris given last month (p. 474) 
requires a correction of —11* and +41 (Oct. 11). It will stay under observation 
for several months more but requires a large instrument to be seen. 

For comet 1927 (Gate) A. C. D. Crommelin has computed the following 
improved elements from observations at the Cape and Johannesburg extending to 
August 9 (Copenhagen Circ. 164) : 


T = 1927 June 14.44366 U.T. 
w = 209° 32’ 378 
§& = 67 25 39.4 + 1927.0 
i= 11 47 30.5 
Log. a = 0.744608 ( Period 13.08917 years) 
@ = 51° 21’ 3°65 


This makes an interesting addition to the list of periodic comets of the Saturnian 
family. Exposures showing stars down to 16M were made here (Oct. 17) on the 
ephemeris position but no trace of the object could be seen, although its position 
must be well determined. 

Before the end of the year two more periodic comets may come under ob- 
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servation. The field of the first, namely Comer ENcKeE, has been photographed 
here on Oct. 19 and 20 according to the prediction by Matkiewicz in Astr. Nachr. 
231, 11 (1927). The position is about 2 minutes west and half a degree south of 
the place given by Seagrave’s ephemeris on p. 413. But no indication of the comet 
has been found so far in either position. The distance from perihelion (1928 
Feb. 20) is evidently too large yet. 

The other object expected is Pertopic Comet Hortmes. According to the 
work by the computing section of the British Astronomical Association, the peri- 
helion is due on March 22, 1928 (letter by Dr. Crommelin). The following ap- 
proximate ephemeris, deduced from the data of the B.4.4. Handbook for 1927, 
might help in searching for the object: 


a 6 
h m ° ’ 
1927 Oct. 22 @ 4.3 —30 35 
Nov. 11 19 34.0 —27 22 
Dec. 1 2 7.1 —24 1 
21 20 42.7 —20 14 
41 ae. 8.4 —16 3 


This locates it now in Sagittarius in the southwestern evening sky. The southern 
observatories are better situated for making the search. For the northern stations 
the chances will be better next summer but the object will be faint. 


Williams Bay, Wis., Oct. 24, 1927. 
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Observers, for the Month of September, 1927. 


The smaller report this month is doubtless due to summer vacations ending, 
and schools and colleges beginning. It is to be hoped that the reports for the 
coming months will increase both in size and quality. Mira Ceti is at maximum, 
fourth magnitude, the three hundred and sixty-fifth return to maximum since 
it was first seen by Fabricius in 1596. 

We regret to report that our Texas observer, Mr. Logan, has had to give up 
observing since he took up his residence in New York. Of course his loss will 
be made up by the acquisition of another good observer, but we dislike losing 
even one member in our observing ranks. 

Although we continue to maintain our average as to numbers of observations, 
stars observed, and observers taking part, we do feel that we can make good 
use of some more AAVSO members, preferably those with telescopes and a 
desire to watch the caprices of our long list of variables. There is plenty of work 
yet to be done and we are glad to welcome to our ranks all thosé who think they 
can take an active part in our program. Inform the Secretary of the names and 
addresses of any prospective observers who may come to your attention. 


The following observers have contributed to the results here presented: 
Baldwin, “BI’; Benini, “Be”; Carr, “Ca”; Chandra, “Ch”; Cherrington, “Cb”; 
Clement, “Cl”; Ensor, “En”; Finsen, “Fi”; Freza, “Fr”; Gaebler, “Gb”; Gomi, 
“Go”; Goodsell, “Gs”; Iedema, “Ie”; Johnstone, “Jn”; Jones, “Jo”; Kohl, “KI”; 
Kurtz, “Kz”; Lacchini, “L”; Leavens, “Ls”; Logan, “Lg”; Peltier, “Pt”; Rit- 
tenberg, “Rt”; Spears, “Sp”; White, “Wb”; Williams, “Wm”; and Yalden, “Ya”. 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING SEPTEMBER, 1927. 


Aug. 0 = J.D. 2425093 ; 


July 0= 
J.D.Est.Obs. 


V Scr 
000339 
087[ 13.3 Bl 
S Sci 
001032 
087 10.6 Bl 
T Cer 
001620 
100 5.5L 
122 5.4L 
T ANbD 
001726 
099[12.0 Ch 
T Cas 
001755 
110 9.3L 
118 10.3 Jo 
120 11.0 Pt 
125 9.6Ca 
128 10.5 Jo 
139 10.4 Jo 
R Anpb 


002546 
087 12.2 Bl 
W Sci 
0028 33 
087 13. 0 Bi 
RW Anp 
004132 
120 12.7 Pt 
X Sci 
004435 
087113.6 Bl 
RV Cas 
004746a 
120 12.6 Pt 


J.D. 2425062 ; 
J.D.Est.Obs. 


— Cas 
004746b 
120 10.5 Pt 
W Cas 
004958 
118 9.0 Jo 
120 8.7 Pt 
128 8.6Jo 
139 8.0Jo 
U Tuc 
005475 
087 10.0 Bl 
2 Ce 
O10102 
120 13.4 Pt 
) Seu 
010630 
087 10.4 Bl 
S Cas 
011272 
117 13.8 Cb 
120 12.9 Pt 
138[13.2 Cb 
R Psc 
012502 
116!10.6 Ch 
RU Anp 
013238 
120 12.9 Pt 
Y Anpb 
013338 
120 13.6 Pt 
X Cas 
014958 
120 13.2 Pt 
U Perr 
015254 
120 8.9 Pt 
129 9.0 Jo 
140 9.1Ca 
R Art 
21024 
100 9.9L 
120 11.9 Pt 
127 T1939 L, 
W Ann 
021143a 
720 12.5 Pt 
T Per 
021258 
115 S8SCh 
120 85Pt 
Z CeEp 
021281 
{20 13.2 Pt 
o CET 
27402 
100 6.6L 
114 5.4Ch 


J.D.Est.Obs. 


o CET 
21403 
120 5.0 Pt 
tae 431. 
123 48Ca 
140 4.2Ca 
S PER 
021558 
112 10.4 Kl 
115 10.3 Ch 
120 10.0 Pt 
R Cet 
022000 
129/ 12.0 Ca 
RR Per 
022150 
120 10.4 Pt 
R For 
0224 26 
087 11. - Bl 
U Cer 
022813 
120 11.8 Pt 
RR Cep 
022980 
100/ 14.5 L 
114 12.7 L¢g 
117 12.6 Lg 
119 12.6 Lg 
122 12.6 Lg 
R Tri 
023133 
120 100 Pt 
W PER 
024356 
120 9.9 Pt 
122 10.3 Cl 
129 10.4Ca 
R Hor 
025050 
087 12.7 Bl 
T Hor 
025751 
087 12.1 Bl 
> ‘Cer 
031401 
100 9.7L 
120 11.0 Pt 
122 11.6 L 
229 11.8 Ca 
Y PER 
032043 
120 99 Pt 
R Per 
032335 
129 12.1Ca 
R Tau 
042209 
129[12.0'Ca 


J.D.Est.Obs. 
W Tau 
042215 

124 9.6 Pt 

128 9.8 Jo 
S Tau 
042309 

124 12.0 Pt 
T Cam 
043065 

098 7.7L 

119 86L¢g 

122 86L¢g 

124 84 Pt 

126 8&8&Lg 
R Ret 

043263 

086 12.1 Bl 
X CAM 
043274 

124 9.6 Pt 
R Dor 
043562 

073 6.1 Bl 

077 5.8 Bl 

085 5.7 Bl 
R Cage 


043738 
087 8.6 BI 
R Pic 


044349 
087 7.7 Bl 
V Tau 
044617 
124 11.1 Pt 
R Lep 
045514 
122 Jab 
124 6.9 Pt 
127 7.9Wb 
142 79 Wb 
V Or! 
050003 
124 12.8 Pt 
T Lep 
050022 
124 120 Pt 
S Pic 
050848 
087 8.6 Bl 
R Aur 
050953 
124 9.8 Pt 
129 8.7Ca 
t Pte 
051247 
087 10.8 Bl 
T Cor 
051533 
087 11.2 BI 


Sept. 0 = J.D. 2425124. 


J.D.Est.Obs. 


S Aur 
052034 
100 8&8&L 
122 8.6L 
124 8.6 Pt 
W Avr 
052036 
100 9.8L 
22 110. 
124 11.1 Pt 
T Ort 
0530054 
100 10.2L 
122 10.7 L 
124 10.5 Pt 
S Cam 
053068 
124 86 Pt 
RU Aur 
053337 
124[12.1 Pt 
U Avr 
053531 
124 128 Pt 
SU Tav 
054319 
100 9.7L 
122 98L 
124 9.5 Pt 
U Ort 
054920a 
123 7.0Ca 
124 7.6 Pt 
140 6.5Ca 
V Cam 
054974 
124 12.4 Pt 
Z AvurR 
055353 
117 10.0 Pt 
119 10.0 Pt 
124 10.0 Pt 
125 10.0 Pt 
127 99 Pt 
128 9.7 Pt 
R Oct 
055086 
073 11.0 BI 
077 10.8 BI 
085 11.3 BI 
092 116 BI 
X Aur 
060450 
124 11.4 Pt 
V Mon 
061702 
124 10.5 Pt 


J.D.Est.Obs. 
— AUR 
062047 

100 9.1L 

izz GS. 
R Mon 
063308 

124 10.6 Pt 
S Lyn 
063558 

124 11.0 Pt 
Y Mon 
065111 

124 11.7 Pt 
X Mon 

065208 

8.0L 

R Lyn 

065355 

124 8.4Pt 
R Gem 
070122a 

124 125 Pt 
Z GEM 
070122b 

124 12.6 Pt 

TW Ge 
070122c 

124 83 Pt 
R CMr 
070310 

Me FBk 
V GEM 
071713 

124 10.4 Pt 
S CMr 
072708 

AZ? 3154, 

124 10.8 Pt 
T CM 
072811 

124 11.0 Pt 
S Vor 
073173 

086 13.2 Bl 


122 


8.5 5 Bl 

085 9.0Bl 
T Gem 
074323 

124 9.0 Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING SEPTEMBER, 1927. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Cyne S Car R UMa R Hya R Cen RT Lis 
081112 100661 123160 132422 140959 150018 
122101L 083 5.7En 101 7.5Ch 078 51En 080 83En 114 88Pt 
R CHa 085 55Bl 114 7.5 Pt 080 50En 083 83En 117 9.0L¢g 
082476 092 60En 117 81Cb 084 48En 086 7.9BI T ip 
071 10.8 BI Z Car 117 78K1 085 48Bl 02 78En 150519 
077 11.2 Bl 101058 $17 7.5Rt 092 46En U UM ss 117[12.8 Bl 
085 116Bl 0O80[123En 118 79Ls 094 4.6 141567 122 11.3 Bl 
092 12.0B1 086{126Bl 118 7.5Ca 113 43Ch 080 10.0 Wb Y Lis 
T Cnc 092j12.3En 119 80KI1 S Vir 099 9.6Ch 150605 
085120 W Vet 119 80Ls 132706 131 95Ch i111 1221. 
016 8.5 Fr ror1s3) --«:122:«7.9K1 087 86 Wm 114 92Pt S Li 
020 86Fr 086/13.0Bl 124 81Cb 100 89 Wm 117 92Wb 151520 
024 86Fr RUMa_ 125 73Ca 100 9.0Ch 129 90Gs 098 89L 
t Px 103769 129 82Wb 109 89Lg 129 88Jo 106 8.4Ch 
090031 114 84Pt 129 80Ls 113 93Ch 138 9.0Wb 116 8.4L 
086 [uBl 117 83Cb 134 7.7Ca 114 9.2Wm S Boo S Ser 
VUMa_ 124 78Cb 138 85Cb 114 9.2Lg 141954 151714 
090151 129 87Ca R Vir i17 93Lg 098 126L 109 10.0 Lg 
094 102L V Hya 123307 119 92Lg 111119Ch 110 10.7L 
W Cnc 104620 111 62L 122 91Lg 11411.5Pt 114 101 Pt 
090425 071 85Bl 120 69L RV Cen 116 11.6L 114 10.0L¢ 
122[11.0L 077 8.0BI RS UMa 133155 117 113Kz 117 98Lg 
RW Car 085 8.4 Bl 123459 071 8.9 BI V Boo 118 9.5Ca 
091868 RS Hya 114 13.1 Pt 077 89 BI 1425392 119 - 9.7 Lg 
080[12.2 En 104628 117 13.5Cb 085 9.0Bl1 099 95Ch 120 9.4L 
086[12.8Bl 071 11.1Bl 124 13.5Cb T CEn 110 9.2L 138 87Ca 
093[12.2En 077 11.5Bl  138[13.2 Cb 133633 114 9.4 Pt S CrB 
Y VEL 085 11.6 Bl S UMa __ 073 re 117 94Kz 151731 
002551 RS Car 123961 077 64Bl 118 96Ca 087 12.7Wm 
081/ 12:1 En 11036 102 10.0Jn 078 72En 118 93Ls 108 124Ch 
086[12.9Bl 080f123En 108 98Jn 083 74En 119 94Ls 114 10.4Pt 
092/12.1En 092[123En 114 86Pt 085 74Bl 120 9.4L 114 11.6 Wm 
3 Car RY Car 116 88Be 092 76En 129 93Ls 122 99Ci 
2062 III561 116 88&L RT CEN R Cam 130 11.7 Wm 
071 we 1Bl 086[13.5Bl 117 8&7Rt 134226 142584 RS Lis 
077 5.4Bl RS Cen 117 9.1K1 080126En 091 8&7Ch 151822 
078 5.4En 111661 117 86Cb 085 126En 132 82Ca 073 10.8 BI 
083 5.5En 071 10.5BIl 118 85Ca 086 13.2 Bl R Boo 077 10.4 Bi 
085 58Bl 077 11.2B! 118 9.0Ls 092 12.4En 143227 081 10.6 En 
092 56En 085 12.2B1 119 9.1Ls R CVn 099 86Ch 085 10.4En 
R LM1 X CEN 119 8&8 Ki 134440 114 94Pt 087 10.4BI 
093934 114441 122 88Ki 114 75Pt 117 94Rt 093 10.2 En 
122 101L 071 11.7Bl 124 83Cb 129 81Ie 118 94Ls 098 9.9L 
Z VEL v86 12.5Bl 129 84Ls RX Cen 118 9.5Ca 111 88L 
094953 W Cen” 138 7.8Cb 134536 138 10.3Ca 116 88Be 
071 10.3 Bl 115058 U Oct 073 10.5 BI Y Lup RU Lis 
077 10.4Bl 071 8.7 Bi 131283 077 10.6 Bl 145254 152714 
078 10.7En 077 88BI O081[124En 086 11.1Bl 077 10.1Bl 088 83Wm 
083 108En 078 86En 086 13.5 BI T Aps (073 104Bl 098 7.8Jo 
085 10.5 Bl 083 9.2En V CVn 134677 087 10.4Bl 107 8.1Wm 
092 10.9En 085 9.4Bl 131546 087/132 2 B 1 S Aps 109 7.5Jo 
RV Car 093 10.2En 033 7.5Go RU Hya 145971 114 83Wm 
005563 T CVn 052 7.2Go 140528 073 10.1Bl 114 7.5 Pt 
086/ 13.1 BI 122532 053 7.2Go 080[125En 077 10.0B1 121 8 Say m 
CAR 114 96Pt 061 7.2Go 086113.5Bl 08010.0En 122 7.5Jo 
100661 U CEN R Hya R Cen 083 10.1 En 130 8.7 Wm 
071 5.2 Bi 122854 132422 140959 087 10.0 Bl R Nor 
077 5.2Bi 086[13.0Bl1 073 55Bl 073 87Bi 092 10.0En 152849 
078 5.5 En 077 52Bl 077 8&4Bi 080 12.8 En 
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VARIABLE STAR OBSERVATIONS RECEIVED DurtnG SEPTEMBER, 1927. 


J.D.Est.Obs. 


R Nor 
152849 
083 12.8 En 
087 13.3 Bl 
093 12.8 En 
X Lis 
153020 
087[12.9 BI 
W Lis 
153215 
0687 11.3 Bl 
109 11.4L 
109 10.4 Lg 
114 10.2 Lg 
117 102L¢g 
119 10.4Lg 
122. 10.0 Lg 


114 9.8 Pt 
117 10.4Rt 
129 9.6 Jo 
140 9.4Ca 
U Lis 
153620a 
073 «9.4 Bi 
077 «9.4 Bl 
087 10.1 Bl 
T Nor 
153054 
049 +9.0 Fi 
Z Lis 
154020 
087 | 13.0 BI 
R CrB 
154428 
5.6 Go 
5.8 Go 
5.7 Go 
5.7 Go 
6.0 Go 
.9 Be 


033 
057 
060 
061 
081 
094 
099 
099 
102 
106 
108 
108 
109 
109 


6 
6 
6 h 
6 
6. 
6. 
6. 
6. 
6. 
110 6. 
6. 
6. 
6 
6 
6 
6 
6 
6 
6 


9 
OF 
is 
.O Jn 
1Ch 
1 Ft 
4a 
- 
b 

L 
C 


0 


111 
113 
114 
114 
114 
115 
116 
116 
117 


0 
0 
0 
0Ch 
1 Pt 
0 Be 
0 Wm 
we Ft 
.0 Be 
OL 
0 W 


J.D.Est.Obs. 


R CrB 
154428 
117 6.0 Gb 
117 6.1 Pt 
117 5.8Kz 
117 62KI 
118 6.1 Pt 
118 6.0Ca 
118 6.2Jo 
119 6.0KI 
119 6.5Ch 
119 6.1 Pt 
120 
120 
120 
120 
122 
122 
122 
123 
123 
123 
123 
124 
124 
125 
125 
125 
126 
128 
128 
128 
129 
129 
130 
i30 
132 
134 
134 
135 
136 
136 
137 
138 
138 
140 
142 


5.9L 


et ser er 
Con 


_— 
\ - 
rn rp 


SNH RUS ORH OH ONE OHONS OS 
VOMVVIANSDVWIADOD US DWANY 
Prrr ae are DAOperr sarge 


AD ANNA NAN ANNA AANA NA AMWAANAAA AD urn 
ss) 
wr et 


—— Ot tO 


114 9.6 Pt 
128 9.7 Ie 
R SER 
154615 
111[13.2 Ch 
114 13.3 Pt 
V CrB 
154639 
114 7.0 Pt 
134 6.9Ca 
140 7.5 Ya 


J.D.Est.Obs. 


RR Lis 
155018 
111 14.5L 
RZ Sco 
155823 
081 9.7 En 
085 98 En 
093 10.0 En 
114 11.0 Pt 
Z Sco 
160021 
10.7 Bl 
10.8 B1 
10.3 En 
10.1 En 
10.2 Bl 
10.1 En 
10.1 L 
102. 
R Her 
160118 
089 8.6 Ch 
108 9.6 Cb 
114 9.5 Pt 
118 9.5Ch 
129 10.5 Te 
U Serr 
160210 
114 12.6 Pt 
125 11.8 Ca 
128 11.7 Te 
X Sco 
16022Ta 
087 11.4 Bl 
SX Her 
160325 
7.8L 


073 
077 
081 
085 
087 
093 
1 11 


72? 


4ce 


098 
108 
114 
115 
116 
117 
117 
118 
119 
120 
123 
124 
125 
126 
128 
129 
130 
134 
135 
136 
137 
138 


~ 


Soe es 
UU 
a a 


s") 


UUM 
De i ee oe en ee ee 


~ 


VV 


~ VU Y 


Y 


GP 90 90 90 50 GO G0 GO 0 60 DP 90 GO Ge 90 G0 90 G0 50 90 00 - 
PCHORNROBDMNANDWOBOSI NUN Ww bE ~ 


OO OO et et ee 
=) 


J.D.Est.Obs. 


W Sco 
160519 
087[13.0 BI 
RU Her 
160625a 
114 12.3 Pt 
116 12.0 Be 
1% 12.1 L 
R Sco 
161122a 
081[12.6 En 
0871 13.0 Bl 
094[12.6 En 
108 11.5 Pt 
S Sco 
161122b 
073 11.1 Bl 
077 11.1 Bl 
081 10.9 En 
085 10.8 En 
087 10.6 Bl 
093 10.7 En 
W CrB 
161138 
8.1 Pt 
8.5 Ca 
8.7 Sp 
87 Ie 
9.0 Ca 
9.1 Ya 
S Opn 
162816 
087[13.3 Bl 
W Her 
163137 
089 11.4Ch 
198 11.0 Pt 
115 10.5 5 < 
128 
128 
129 
129 
136 
138 
139 
140 


108 
123 
128 
129 
139 
140 


ester rr: 
IW SONA wM 

DDD EHC 
on os 


094 
108 
116 
117 
118 
124 
128 
139 
140 
RR Opx 
164319 


081 9.6 En 


J.D.Est.Obs. 


RR Opn 
164319 
085 9.8 En 
093 10.2 En 
108 11.8 Pt 
Hi 14.2. 
122 11.8L 
S Her 
164715 
108 11.6 Pt 
111 11.4Ch 
123 10.6 Ca 
130 98Te 
138 9.8Ca 
140 10.3 Ya 
141 8.0Cb 
RS Sco 
164844 
073{12.0 Bl 
181[{12.0 En 
087 12.4 Bl 
093112.0 En 
RR Sco 
165030 
6.4 Bl 
6.7 Bl 
6.4 En 
7.0 En 
087 7.3 Bl 
093. 7.2 En 
SS Opu 
165202 
108 12.1 Pt 
RV Her 
165631 
108 13.7 Pt 
RT Sco 
165636 
087[13.0 Bl 
R OpH 
170215 
111!11.6 Ch 
1 25| 11.6 Ca 
140 10.4Ca 
RT Her 
170627 
108 9.5 Pt 
122 9.6Cl 
RW Sco 
1708 3? 
073 9.7 BI 
078 9.8 Bl 
087 9.5 BI 
Z Opu 
171401 
9.5 Pt 
9.8 Lg 
9.5 Lg 
9.6 Lg 
9.5 Lg 


073 
077 
081 
O85 


114 
114 
117 
119 
122 


J.D.Est.Obs. 


Z Oru 
171401 
9.2 Ca 
8.9 Lg 
8.8 Sp 
8.4Ca 
140 80Ya 
144 8.3Cl 
RS Her 
171723 
114 10.0 Pt 
118 9.6 Jo 
S Oct 
172486 
081[12.1 En 
087[ 13.0 Bl 
)93[12.1 En 
RU Opu 
172809 
114 11.6 Pt 
RT Ser 
72 2T2 > 
122 1251. 
RU Sco 
17. 3543 
073 10:5 5 Bl 
087 10.4 Bl 
SV Sco 
174135 
078[12.2 BI 
087113.0 Bl 
W Pav 
174162 
9.6 En 
9.4En 
9.3 Bl 
092 9.1 En 
095 90En 
RS Opn 
174406 
114 11.1 Pt 
U Ara 
174551 
080/12.3 En 
695/12.3 En 
RT Opx 
175111 
119 12.6 Le¢ 
122 127 Le 
RY Her 
175519 
i111 11.2 Ch 
114 11.5 Pt 
R Pav 
180363 
080 12.0 En 
083 12.2 En 
092[11.8 En 


123 
126 
136 
138 


080 
083 
087 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING SEPTEMBER, 1927. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
T Her R Scr R Scr ST Scr S Lyr TY Sar 
180531 184205 184205 185437a 190925 IQII24 
th 135. 108 5.5 Pt 129 52Sp 109 129Lg 114[124Ch 087 10.1 BI 
114 13.3 Pt 109 50Be 129 56Ca 114 122Ch X Lyr S Scr 
123 13.0Be 109 5.1L 129 60Gs 123f14.0L 190926 1913194 
123 130 L 109 50Lg 130 5.5Pt R CrA 114 89Pt 087[12.9 BI 
129 123Ca 110 5.5 Pt 131 5.6Ca 1855374 RS Lyr- = 123/12.2Ca 
140 11.1Ca 112 5.7Rt 132 5.3Sp 087 13.0B1 190933a SW Scr 
141 10.6Cb 112 53Lg¢ 133 56Ca T CrA 114 12.2 Ch 191331 
W Dra 113 54L¢ 134 S55 Pt 185537) W Aart 087 12.0 Bl 
180565 13 55 Pt 135 S7Pt 087113031 191007 TZ Cre 
114 11.0Pt 114 55Pt 135 56Ca Z Lyr 111[13.4 Ch 191350 
TV Her 114 5.5Ca 136 5.5Sp 185634 129[12.6Ca 114 11.0 Pt 
181031 114 54Lg 136 5.7Pt 114 12.3 Pt T Scr U Lyr 
Mt SL 15 SSPFt i137 SS Pt RT Lyr IQIOI7 191637 
123 9.8L 115 52Lg 137 5.8Gb 185737 099 100Ch 114 90Pt 
RY OpH 116 53Lg 137 56Ca 114[120Ch 107 96Ch TY Cyc 
181103 116 51Be 138 5.4Cb V Ao 114 8.9 Pt 192928 
114 13.1 Pt 116 55Ch 138 6.0Pt 185905 R Sar 108 9.7Ch 
129[125Ca 117 58Gb 139 56Ca 117 7.0Cb I9I019 114 9.5 Pt 
W Lyre 117 5.5Pt 139 5.2Jo 119 7.2Cb 099 7.0Ch RT Aor 
181136 117 5.7Rt 139 5.7Sp 123 7.0Cb 107 68Ch 193311 
14:120Pt 117 54Ca 141 58Cb 124 69Cb 112 69Rt 114 14.0 Pt 
116 11.4L 117 58Cb 142 5.7Ca 126 7.2Cb 114 68Pt R Cyc 
128 10.1Jo 117 5.3L¢g Nov Aot 138 7.8Cb. 114 66Ca 193449 
139 90Jo 118 56Pt 184300 Mi ¢5Cb> 317 7Z5Rt 115 1225 
140 92Ca 118 5.5Jo 114 11.5 Pt R AOL 23 s7te 147 130Ch 
141 80Cb 118 54Lg 114 10.5Ch 190108 123 7.5Cb 124 13.3 Cb 
RV Scr 119 54Lg 120101Be 107 59Ch 128 75 Sp 141 13.5 Cb 
182133 119 5.6Pt 126113Pt 114 61 Pt 120 7.6Sp RV Aor 
087 11.1 Bl 119 5.5Cb 128 108Te 129 70Ca 1290 74Ca 193509 
SV Her 120 5.6Pt 129 10.4Ca V Lyre 136 7.9Sp 115 10.1 Pt 
182224 120 50L 37 113 Pt 190529a 140 79Ca 117 99Le¢ 
114 10.0Pt 120 53L¢g S Scr 114 10.5 Pt RY Scr 119 98Lg¢g 
116 10.0En 121 5.5 Pt 184408 RX Scr 191033 126 96L¢g 
116 10.0 L 121 53Lg¢ 025 68Fr 190818 071 6.3 BI T Pav 
X Opn 122 54Lg 026 66Fr 099 104Ch (680 7.0En 193072 
183308 123 5.5Lg 029 67Fr 107 10.2Ch 083 7.1En 080 108 En 
111 78Ch 123 5.7Pt 030 66Fr 109 104Le¢ 087 65BI 083 11.2 En 
114 79F: 123 5.6Ca 031 66Fr 114 99Pt 002 69En 087 11.4 Bl 
116 78Be 123 50Be 033 63Fr 11410.7Lg¢ 004 68Ch 092 11.5En 
16 7a L 123 5.1Cb 034 61Fr 117 98 Lg 099 6.6Ch RT Cyc 
117 84Rt 124 60Cb 051 65Fr 119 10.2 Lg 108 6.5Pt 194048 
117 80Wb 124 55Pt 053 64Fr 122101Lg 1009 66L 115 12.2 Pt 
118 78Jo 124 55Lg 054 64Fr 125 99Le 110 64Pt 117 11.3 Cb 
128 7.7Jo 125 55Lg 055 65Fr 126100Lg 111 68Ch 117 9.9Rt 
129 79Ca 125 51Jn 066 69Fr RW Scr 114 66Pt 139 10.5 Jo 
138 7.5 Wb 125 5.5 Pt 068 7.1Fr 190819a 115 6.9 Pt x Cyc 
tae 7aT 125 56Ca 069 7.1Fr 107 96Ch 117 7.0Pt 194632 
RS Dra 126 5.6Pt 072 64Fr 109 98Lg 118 7.0 Pt 408 11.5 Ch 
184074 126 53Lg 075 66Fr 114 95Pt 122 74L 110 11.8L 
111 74Ch 126 55Cb 077 67Fr 114 9.7Lg 123 7.4Pt 115 11.6 Pt 
RV Lyr 127 5.5 Pt 081 6.7Fr 117 95Le 124 7.4Pt 140[11.6 Ca 
184134 127 53Lg 082 7.1Fr 119 9.9 Lg 126 6.7Pt RR Scr 
114 126Pt 128 5.5 Pt RX Lyr 122 9.7Lg 129 63 Pt 194920 
128. 115Te 128 5.2Sp 185032 125 96Lg 134 63Pt 087 68BI 
R Sct 128 5.5Te 1141125Ch 126 96Lg 135 6.3 Pt RU Scr 
184205 128 5.6 To S CrA TY Aor 136 6.3 Pt 195142 
089 62Ch 129 5.4Jo 1854374 190907 137 63Pt 080 9.7 En 
106 58Ch 129 5.5Pt 087 125Bl 114 10.2Pt 138 64P+ 083 8.8 En 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING SEPTEMBER, 1927. 


J.D.Est.Obs. 


RU Scr 
195142 
087 84Bl 
092 7.9En 
RR Agu 
195202 
115 92Pt 
128 8.5Cl 
RS Aoi 
195308 
129] 12.8 Ca 
Nov Cyc 
195553 
112[13.0 Ie 
120[12.2 Pt 
137[12.2 Pt 
Z CyG 
195849 
110 11.5 Ch 
115 12.1 Pt 
S Tet 
195855 
087 12.5 Bl 
SY Ag. 
200212 
115 13.0 Pt 
119 13.2L¢g 
123[13.9 L 
S Cye 
200357 
110[12.4 Ch 
115 12.4 Pt 
R Cap 
200514 
115 13.4 Pt 
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RW Aoi 
200715b 
126 9.0L¢g 
128 9.3 Cl 
R Tex 
200747 
087 9.7 Bl 
W Cap 
2008 22 
087[12.8 Bl 
Z AQ. 
200906 
115 9.6Pt 
119 9.7 Lg 
126 10.6 Lg 

R ScGE 


7.4Ch 
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139 
R DE 
20100: 

115 13.2 Pt 

116 13.6L 
RT Cap 
201121 

115 7OPt 

117 73.Rt 
SX Cyc 
201130 

115 12.6 Pt 
RT Scr 
201139 

087 11.9 Bl 
WX Cyc 
201437b 

115 12.5 Pt 
U Cye 
201647 

107 10.8 Ch 

117 8.7 Pt 

117 8.6Cb 

118 8.9 Jo 

124 10.3 Cb 

128 9.1Jo 

128 10.0 Sp 


J.D.Est.Obs. J.D.Est.Obs. 
U Cyc Y Aor 
201647 203905 

129 10.0Wb 109 12.5 Lg 

138 10.5Sp 114 124Lg 

139 10.4Ca 117 12.1Lg 

139 9.5Jo 117 12.2 Pt 

141 10.6Cb 119 118Lg 
U Mic 122 11.7 Lg 
202240 125 11.9L¢g 

087 11.5 Bl 126 11.8Lg 
Z DEL T Dev 
202817 204016 

117 14.1 Pt 117 126Ft 
SZ Cye V Aor 
202946 204102 

108 96Pt 114 88Ch 

110 9:5Pt 117 81 Pt 

113 88 Pt W Aor 

114 88 Pt 204104 

1158 6S8Ft 123 MSL 

117 9.0 Pt U Cap 

118 9.1 Pt 204215 

119 9.GPt 087{13.1 Bl 

120 9.0 Pt T Aor 

121 9.1 Pt 204405 

123 9.5 Pt 109 13.3Lg 

124 96Pt 111 13.5Ch 

125 95Pt 114 13.4L¢g 

126 95Pt 117 133L¢g 

127 94Pt 119 13.6Cb 

128 88Pt 119 13.2L¢ 

129 89P+ 125 13.1Lg 

130 88Pt 126 130L¢g 

134 88Pt 140 116Ca 

135. 9:0 Pt RZ Cyc 

136 9.4 Pt 204846 

137 96Pt 112 10.7 Ie 

138 9.6Pt 117 10.2 Pt 
ST Cye S InpD 
202954 204954 

117 10.8 Pt 087 11.0 Bl 

128 10.2 Te R Vu. 
V Vuu 205923 
203226 110 85Ch 

ity S87 Ft if BS rt 
R Mic 118 9.3Jo 
203429 128 9.9 Jo 

087 13.8Bl 139 10.8 Jo 
Y Der RS Cap 
203611 210116 

119/13.0Bl 117 81Rt 
S DEL V Cap 
203816 210124 

117 9.2Pt 087/13.0 Bl 

122 9.2Cl TW Cyc 
V Cyc 210129 
203847 128 10.5 Ie 

110 11.7 Ch X Cap 

117 11.8 Pt 210221 

087[13.0 Bl 


J.D.Est.Obs. 
X CrEp 
210382 

114 9.9Ch 
RS Aor 
210504 

123 13.8L 
Zz CaP 
210516 

117 10.3 Pt 
T Cer 
210868 

691 6.7 Ch 

100 

101 

116 

117 

117 

118 

118 

122 

127 

128 

129 

138 

140 

RR Aor 
210903 

117 9.6 Pt 
X Perc 
211614 

117 11.0 Pt 
T Cap 
211615 

087[12.7 Bl 

113[11.3 Ch 
S Mic 
212030 

087 12.5 Bl 
‘4 Cap 
212814 

087[12.9 Bl 

113[10.6 Ch 

W Cyc 

213244 

5.7 Go 

6.5 Go 

6.4L 

6.6 L 

6.6 L 

5.7 Go 

5.7 Go 

S Cep 

213678 

114 96Ch 

117 8.4 Pt 

140 88Jo 

RU Cyc 
213753 

094 8.0Ch 

lily 79 Pt 
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J.D.Est.Obs. 


RV Cyc 
213937 
094 6.9L 
117 64Pt 
RR PEG 
214024 
117 14.0 Pt 
141/12.5 Cl 
R Gru 
214247 
080 9.0 En 
083 9.6 En 
087 9.4 Bl 
092 98En 


117 11.4 Pt 
U Aor 
215717 

iy 35.4 Ft 
RT Perc 
215934 

110 9.4Ch 

117 10.0 Pt 
RZ PEG 
220133b 

117 9.0 Pt 
T Perc 
220412 

114[11.7 Ch 
S Gru 
221948 

080 12.0 En 

083 12.1 En 

092 12.4En 
S Lac 
222439 

114 9.5 Ch 

117 7.7 Pt 

128 7.7Ie 

132 8.0-Cl 
R Inp 
222867 

087 11.9 Bl 
+ Fve 
223462 

093 11.1 En 
R Lac 
223841 

114[11.8 Ch 

RW Pec 
225914 
117 12.1 Pr 


109 
112 
114 
114 
17 


0190 00 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING SEPTEMBER, 1927. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


R Perc V Cas W PEG ST AnpD R Aor R Cas 
230110 230759 231425 233335 233815 235350 
117 96Rt 117 76Pt 128 82Jo 099 88Ch 087 82BI1 114 62Ch 
117 96Pt 120 78Ca 5 Ps 109 90Lg 099 87 Pt 118 6.7Jo 
119 93KI 129 7.9Jo 231508 114 87L¢g 129 87Ca 120 68Ca 
119 94L¢g 135 76Ca 114 78Ch 117 8&7L¢g RR Cas 128 6.5Jo 
122 95L¢ W Perc iy geet Wis BS Pt 235053 139 7.2Jo 
123 9.5 Kl 231425 RY Cep 119 871g 114f10.2Ch 140 66Ca 
125 94L¢ 099 98Ch 231878 ize Sze V Cer Z PEG 
126 95Lg 112 91KI 114 93Ch 125 89L¢g 235200 235525 
129 97Ca 117 90KI1 Z AND 125 92Ca O087[128Bl 117 7.9 Pt 
V Cas 119 9.0 KI 232848 126 91Lg 100 142L SV Anp 
230759 122 87K1 099 9.7Ch 122[13.6 L 235939 
114 78Ch 123 88KI 117 96Pt 117 11.6 Pt 


RAPIDLY VARYING IRREGULAR VARIABLES. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


005840 RX ANDROMEDAE— 213843 SS Cyenr— 
5113.8[12.4 Pt 5124.7[12.4 Pt 5113.1 8.3Ch 5123.6 8.5 Lv 
5114.7[12.4 Pt 5125.8[12.4 Pt 5113.4 8.7K 5123.7 9.3 Pt 
5115.7[12.4 Pt 5126.7111.7 Pt 5113.8 86 Pt 5124.4 8.9K 
5117.7 11.3 Pt 5127.7112.4 Pt 5114.1 8.7Ca 5124.7 9.4 Pt 
5118.7 11.4 Pt 5128.8112.4 Pt 5114.1 8.3 Ch 5125.0 9.2Ca 
5119.8 11.5 Pt 5129.7111.0 Pt 51144 84K 51258 9.5 Pt 
5120.7 11.8 Pt 5137.7[11.7 Pt 51147 8.9 Pt 5126.7 10.3 Pt 
5121.8[12.4 Pt 5138.7 13.0 Pt 5115.2 8.3 Ch 5127.7 10.4 Pt 
060547 SS AuricaE— ire Sack ae oe 
‘ 5116.2 82Ch 5128.6 10.8 Cl 
5119.8[ 12.4 Pt 5126.8[ 13.3 Lg aes aeh sean a8 C 
: 5116.4 8.7 Be 5129.1 11.1 Ca 
5122.6[14.5 L 5147.7[11.0 Pt 77 ace : 
3124.8f126 Pt 312881126 Pt 5117.4 85K 5129.7 11.8 Pt 
ae a 5117.7 8.9 Pt 5130.6 11.6 Ie 
074922 U GeminoruM— 5118.7 9.0 Pt 5130.7 11.8 Pt 
5122.6[13.3 L 5124.9[13.3 Pt 5119.4 85 Kl 5132.6 11.9 Cl 
213843 SS Cyenr— 5119.8 9.1 Pt 5132.6 11.9 Cl 
5089.2 11.6 Ch 5109.3 11.11 $120.2 84Ca 5134.7 11.7 Pt 
5094.1 11.6 Ch 5110.1 11.2Ch 5120.4 88L 5135.7 11.7 Pt 
5094.4 11.2L 5110.4 10.9 L 5120.7 9.0 Pt 5136.7 11.8 Pt 
5098.4 11.2L 5110.4 10.6 K1 5121.4 8.5K! 5137.7 11.7 Pt 
5099.4 10.7 L 5110.4 11.0 Be 5121.8 9.0 Pt 5138.0 11.5 Ca 
5099.4 10.7 Be 5110.7 11.7 Pt 51224 8.5 Kl 5138.7 11.7 Pt 
5100.6 11.1L 5111.1 11.0 Ch 5122.6 8.6 Cl 5140.0 11.5 Ca 
5101.2 11.3 Ch 5111.4 10.0L 5123.1 8.7 Ca 5140.6[11.2 Ya 
5108.7 11.7 Pt 5112.4 8.7K 5123.3 8.7 Kl 5141.6 12.11 
5109.3 11.1 Be 5112.6 86Te 5123.3 8.7L 


Total observations, 1286; Total variables, 330; Total observers, 26. 


Leon CAMPBELL, Recording Secretary. 
October 6, 1927. 





METEOR NOTES. 
By CHARLES P. OLIVIER. 
Nearly every issue of an astronomical journal contains one or more observa- 


tions of some brilliant meteor or fireball. These are usually made by amateurs, 
but sometimes by professional scientists. As it is quite as easy to send in for 
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publication the data that will be of service to men who will wish to use such 
observations for theoretical work on meteors, the following is published in the 
hope that such contributors will make an effort to follow in general the directions 
given. Because, as it is, over half of the published accounts of such objects are 
utterly worthless for any scientific purpose whatsoever. 

An outline of the things involved should help. So it must be understood that 
the most important data are always the date and time at which the phenomenon 
took place, the codrdinates of the beginning and ending points, and the duration 
of the flight. With these facts in mind the following remarks should be easy 
to follow. 

The time of the phenomenon can always be determined by the watch of the 
observer. If he thinks this is in error, he can easily check it up by the noon tele- 
graphic signals next day, so that in no reasonable case should he be off more than 
a minute in his record. Next, assuming that the phenomenon takes place after 
dark, he should attempt to fix the beginning and ending points of the path by 
means of the stars nearest thereto. It should later be plotted on a star map and 
the right ascensions and declinations of the points be measured off by a scale. If 
he is unfamiliar with the constellations, the next best thing to do is to get the 
altitudes and azimuths of the points in question, though this can rarely be done 
with the accuracy of the first method. To secure these codrdinates he should 
carefully note where he is standing, and the points desired in the sky with regard 
to trees, poles, buildings, or some other lofty object. Lacking these he must do 
it by mere estimation. Returning by daylight with a compass he can easily get 
the approximate azimuths of the points desired. As to the altitudes he must 
either use a theodolite, or some simple home made instrument for getting vertical 
angles. These can be made with a few minutes’ work and are usually quite accur- 
ate enough for the purpose, as one’s recollection of the desired points will never 
be any too certain. An estimate of the slope of the path with regard to the 
horizon is a good check and should always be made. 

For daylight fireballs, which are occasionally seen, the method just outlined 
will hold. In fact it is the only one, as the stars are not available for reference 
points. As to the duration of the flight, i.c. the actual number of seconds the body 
took to pass along its path, this is far the most difficult of all to observe accur- 
ately. If one can remember to repeat some familiar verse of poetry, of doggerel, 
and then later with a watch repeat the same and time himself it is the best way. 
But it is very difficult to remember to do this as one is always caught unprepared. 
So again the best estimate one can give, written down when the whole thing is 
fresh in the mind, has usually to serve. 

When these four fundamental data have been observed, then one should 
record the less important which include color, length and duration of train, if 
there was any slowing up of the motion, any curvature of path, how large com- 
pared to moon or planets the object appeared, if it exploded, and anything else 
of interest. (The use of feet and inches in such descriptions is inexcusable in any 
person who pretends to know the least thing about astronomy.) If there was an 
explosion, or any sound phenomenon whatever connected with the object, the in- 
terval until it is heard should be carefully noted, as well as how long the sound 
continued. If the train persists, drawings of it showing the amount and direction 
of drift should be made at intervals. 

If all the brilliant meteors seen by persons interested in astronomy were noted 
by them and these directions approximately followed each year we would have 
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a large number of accurate heights of such objects, and in many cases orbits, to 
add to our catalogues. Such data would permit a rapid advance in a field that 
due to negligence of such opportunities is sadly lacking. It is very difficult to 
convince persons how valuable these observations are and what important theo- 
retical problems depend upon them for their solution. The writer therefore 
urgently requests that all readers will try to keep this fact in mind, because most 
of us will not see a really brilliant meteor more often than once per year, on an 
average, unless we are actually making meteor observations, so the time needed to 
make the desired notes will never prove a burden to any individual. And if he 
will take this trouble he may be sure that something worth while has been done. 
Perhaps the warning should be added that if one can observe only a few of the 
data desired, he should still report them by all means, for they may be just the 
ones needed most in‘a solution, when compared with data from others. 

Many brilliant fireballs appeared this past summer, for instance, and for a 
few of them enough data are at hand to attempt computations. But due to the 
lack of enough observations by persons who knew the constellations, and who 
therefore could refer the end points to stars, in no case will the results be of a 
high accuracy. This is but another reason, which can be added to many others, 
why the constellations should be learned by all educated people. It is a very easy 
thing to do; the brighter stars can be mastered in a few hours by anyone, and it 
is hard to think of a way in which more satisfaction will reward a moderate 
effort. As several amateur astronomical societies have recently been founded, it 
is hoped that their members particularly will pay some attention to the above 
remarks. 

Leander McCormick Observatory, 

University of Virginia, 1927 Oct. 19. 





COMMUNICATIONS. 





Bright Meteor. —At 9:18Pp.m., October 15, I saw an unusually bright 
meteor, attaining almost the proportions of a fireball, which made its appearance 
between Aurigae and the Pleiades, and in going west went directly over the zenith 
and disappeared in Hercules, the approximate position of the disappearance being 
R.A. 17", Decl. +20 

The meteor was about as bright as the planet Jupiter now appears, and left a 
train of sparks behind it 4° or 5° in length. Its path of 100° or more was traversed 
in three or four seconds, and its general course was almost directly from east to 
west. This was observed in the city of Providence, R. I. 

RatpH C. Patton. 





The Variable « Aurigae.—This star is of the Algol type and under- 
goes an eclipse lasting 700 days with 340 days of constant light at minimum. 
Ludendorff’s elements, Min. = 2415850 + 9900 E, indicate a minimum for April, 
1929. The beginning of the eclipse is for April, 1928, and the end April, 1930. 
The slow variability from magnitude 3.3 to 4.1 permits the star to be observed by 
amateurs, with no need of instruments, such as are needed for a Mira Ceti type 
variable. These observations published by each person, as he is accustomed, in 
any magazine he chooses, would be of great help in testing the elements given 


e 
above. It would be wise not to delay observations of this star longer, so as not 
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to miss the beginning of the eclipse in case of an unexpected advance on the 
ephemeris. An important study of this Algol type variable star, exceptional be- 
cause of its long period (27 years), would be of great interest. 
J. ELLtsworrtuH. 
49 Avenue de Noailles, Lyon, France. 





Pons-Winnecke Comet Observed.— At Binghamton, N. Y., I observed 
the Pons-Winnecke comet three nights without optical aid. About 10:00 p.m., 
E.S.T., June 24, I first saw it in Vulpecula approximately five degrees northeast 
of vy Sagittae. The comet covered an area about a degree in breadth and seemed 
equal in brightness to the brighter parts of the Milky Way. 

At 10:30 p.m., June 26, the comet was between @ and € Equulei, and during a 
period of two hours I noticed that it was moving southeast among the stars at 
the rate of nearly half a degree per hour. 

About 1:00 a.m., June 29, I saw the comet for the last time near ¢ Aquarii, 
still plainly visible although not so bright as before. 

Harotp P. Spears. 
19 Andrews Ave., Binghamton, N. Y., Oct. 10, 1927. 





GENERAL NOTES. 





A Request.— The demand for copies of certain issues of PoPpuLAR 
AsTRoNOMY, notably those of January, May, and August-September of the current 
year, has been so great that the reserve supply is practically exhausted. As re- 
quests for these numbers are still being received we should like to obtain copies 
of these issues. Many of our readers keep complete files of this magazine, although 
we do not flatter ourselves to the extent of thinking that all do so. It is possible, 
therefore, that some may be willing to return their copies to us. We shall be 
glad to pay fifty cents in cash for each of the first ten copies of any of the num- 
bers mentioned or, if preferred, to extend subscriptions for two issues. 





Dr. George Andrews Hill, senior astronomer at the U. S. Naval Ob- 
servatory, Washington, died on August 29, aged sixty-nine years. (Nature, Octo- 
ber 8, 1927.) 





Dr. Robert A. Millikan, director of the Norman Bridge Laboratories of 
the California Institute of Technology, will give a course of six Lowell lectures 
in Boston beginning on April 13, 1928. His subject will be “Twentieth Century 
Discoveries in Physics.” (Science, September 16, 1927.) 





Miss Sarah F. Whiting, who was connected with the departments of 
physics and astronomy at Wellesley College from 1879 to 1916, died on Septem- 
ber 12. An account of her scientific accomplishments, prepared by Miss Annie J. 
Cannon, will appear in the December issue of this magazine. 





Professor E. W. Brown, of Yale University, has accepted the invitation 
of the American Mathematical Society to give the fifth Josiah Willard Gibbs lec- 
ture in connection with the meetings of the society and of the American Associa- 
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tion for the Advancement of Science at Nashville, Tennessee, in December, 1927. 
(Science, September 16, 1927.) 





Professor Albert A. Michelson, of the University of Chicago, left on 
September 24 for Pasadena, with the object of repeating at the Mount Wilson 
Observatory the Michelson-Morley experiment. Dr. Michelson will also make a 
further study of the speed of light. (Science, September 30, 1927.) 





The University of Munster has conferred an honorary doctorate on 
Johann Georg Hagen, director of the Vatican Observatory, on the occasion of his 
eightieth birthday. (Bulletin of the American Mathematical Society, September- 


October, 1927.) 





The Franklin Institute has awarded Franklin Medals and certificates 
of honorary membership to Professor Max Planck, of the University of Berlin, 
and to Dr. G. E. Hale, honorary director of the Mount Wilson Observatory. 
(Bulletin of the American Mathematical Society, September-October, 1927.) 





Observatory at Bloemfontein. —The project of establishing an ob- 
servatory at Bloemfontein, South Africa, by the University of Michigan is near- 
ing completion. The building proper is finished and the dome is on the ground. 
Mr. Morris K. Jessup and Mr. Henry F. Donner, both of the University of Michi- 
gan, left New York for Bloemfontein in October. They will be members of the 
staff of the new observatory with Dr. R. A. Rossiter, who will be in charge. 





On an Apparent Decrease in the Velocity of Light.— This is the 
title of a paper by M. E. J. Gheury de Bray, of Eltham, England, which has been 
quoted widely in astromonical journals recently. The most extended discussion 
we have noticed is to be found in Astronomische Nachrichten 5520, 280, 449. In 
this place the author has tabulated the seven most reliable determinations of the 
velocity of light in a vacuum in the order in which they were made, as follows 
(T.W. = Toothed Wheel; R.M.= Revolving Mirror) : 


Length of 


Name Method Base Date km/sec. 
Cornu (Listing) T.W. 22910 m. 1874.8 299990 + 300 
Michelson (1) R.M. 1986 ft. 1879.5 299910 + 50 
Newcomb R.M. 3721 m. 1882.7 299860 + 30 
Michelson (II) RM. 2050 ft. 1882.8 299853 + 60 
Perrotin T.W. 45951 m. 1901.4 299880 + 50 
Michelson (III) R.M. 35385 m. 1924.6 299802 + 30 
Michelson (IV) R.M. 35385 m. 1926.0 299796 + 4 


One notices at once the decrease in the velocity from the first to the last item in 
the table. It is this which the author stresses in his discussion. He also grouped 
the second, third, and fourth together as those for which the base line was less 
than four kilometers, and the remaining ones as those for which the base line was 
more than twenty kilometers. A decrease similar to that noticed in the series as a 
whole is evident also in each of the sub-groups. The author feels that such regu- 
larity of change cannot be attributed to mere coincidence. He mentions two ex- 
planations for it: first, an actual decrease in the velocity of light; second, a vari- 
ation in the unit of time. He shows, however, that the latter is extremely im- 
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probable. “The determinations which Professor Michelson is making actually 
over a base of 131 kilometers in length, between Mt. Wilson and Mt. San Jacinto, 
though throwing more light on the question, can hardly be hoped to be decisive, 
as the interval elapsed since his last observations is too small. 

“The writer has only considered the case of a continuous decrease of velocity. 
If one is willing to admit that the velocity oscillates, the problem is evidently 
simplified. . . . Such an oscillation, however, appears much more difficult to 
accept and to explain, than a continuous variation.” 





Southern Cross Observatory. — The increasing work of the Southern 
Cross Observatory at Miami, Florida, finds a call for aid going out to amateur 
astronomers throughout the country in a letter received from James J. Marshall, 
secretary. The society which is composed of interested observers from many 
states in the Union is equipped with six 5-inch Clark refractors given by S. Lynn 
Rhorer of Atlanta, which are open to the public during the three months of the 
season commencing January 1. These are placed in the new Bayfront Park and 
are visited nightly by crowds of visitors, which have reached as high as a 
thousand on a single evening. A number of informed persons are required to be 
in attendance at the telescopes, to take charge of special groups of school and 
society organizations, and to give the fifteen minutes lectures which form a feature 
of each evening’s work. 

The lecture in the city’s largest auditorium given by an astronomer of 
national prominence each February will be repeated this year. Dr. Harlow Shap- 
ley addressed large audiences in 1925 and 1926, while last year Dr. E. B. Frost 
of Yerkes spoke to forty-five hundred people. All of the services rendered by the 
members of the staff is free to the public. 

It will be of interest to the reader to know that Alpha Crucis, the most south- 
ern first magnitude star is above the Miami horizon. The winter season brings 
into view Achernar, Canopus, the southern cross, Alpha Centauri and Beta Cen- 
tauri. 

The secretary, James J. Marshall, 807 Biscayne Bank Building, Miami, will 
be pleased to correspond with interested astronomers. 





BOOK REVIEW. 


The Common Sense of the Theory of Relativity by Paul R. Heyl, 
Williams Wilkins Company, Baltimore, Md. 


This small volume of 44 pages, a reprint from the December, 1923, issue of 
the Scientific Monthly, contains a very suggestive presentation of this much talked 
of but little understood subject. It is brief enough so that one can read it at one 
sitting and thus have the benefit of a continuous line of thought. Obviously many 
of the intricacies and refinements are lacking, although the impression one has on 
finishing the book is that the writer fully comprehends the topic he discusses, 
and that-one has, at least to a certain extent, glimpsed the meaning of this puzzling 
principle. C. HG. 











